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INTRODUCTION 



CHAPTER I 

INTRODUCTION 

Vegetables not only adorn the table but also enrich the health 

of man. They 'form the most nutritive menu of human and tone up his 

energy and vigour. Regular use of vegetables supplies many of the most 

essential health building and protecting substances, such as vitamins and 

minerals, carbohydrates and proteins, which are wanting in other food 
, 

materials. 

Okra. Abelmoschus esculentus L. Moench t also called as 

Lady's finger or Bhendi, belongs to family Malvaceae. It is a major 

vegetable being cultivated allover India particularly in the states of Uttar 

Pradesh, Madhya Pradesh, Karnataka, Gujrat and Maharashtra. It 

occupies an area of 25,000 hectares in the state of Maharashtra with 

1,50,000 MT production (Anonymous, 2000). In Maharashtra it is Jargely 

grown in Pune, Nagpur, Nashik, JaJgao.n, Ahmadnagar, Amravati, 

A'urangabad, Parbhani, Satara and Osmanabad djstrict$. 

Tender fruits of okra are used as vegetable. The root or stem 

of wdd okra are used for cleaning the Gur or Khand or raw sugar. Fruits of 

okra with their fibrous stalks are used in paper industry. Fruits of okra 

contain salts of potash
l 

lime and magnesium, Fruits also co'ntajns iodine. 

Fruits has high mediclnaJ value and is useful in fevers, catarrhal attacks, 

irritable states of the genito-urinary organs. rn the cases of chronis 

dysentery, the bland mucil~ge is most beneficial. and "generarry given in the 

form of sou p. 

The crop has two disti"nct growing stages i.e. vegetative stage 

and fruiting stage. The pest problerlls of okra are more or less similar to 

that of cotton crop. It js usually heavily attacked by sucking pests right from 

the early seedling stage to last fruit harvesting. The important among thenl 
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are jassids (A07ra$Ca biguttulla biguftulla Jsh~d?);· aph~ds (Aphis go ssypii 

Glover) and whitefJjes (Bemisia (abaci Gennadius), .Jassid attack causes 

the feaves ·to curl upwards along the tips and margins and to develop 

necrotic areas, which extend over entire 'eaf surface resuJting in 'hopper 

burn', Nymphs and adults of aphids and whiteflies ·suck the sap and reduce 

vigour of the plants besides whjteflies act as vector in transmitting viral 

diseases. Heavy infestation of these sucking pests in young stage results 

in stunted growth and gradual death of the p[ant. 

In the later stages, the crop is severely attacked by shoot and 

fruit borer. Earias vittella Fab. Larva bores the growing shoot of okra plant 

prior to fruit formation resulting in wHhering and drying of shoot. On 

availability of fruits. larva starts feeding on it and thus causes djrect Joss of 

yield. Besides, the affected fruits are loose market value heavily. 

PopuJation dynamics is the study of the growth and structure 

of popu latjon S I tog eth er with th e factors that reg u late th eir size and ca use 

fluctuations in their density. Meteoro~ogical factors (temperature, rainfalr. 

relative humidity, light period and intensity etc.) are among the most 

inlportant envjronrnental -reslstanc~ factors that affect plant pests. Thus 

the studies on population dynamics give us an idea of the environmentaf 

factors that regurate cyclic occurrence of the pests, The population 

clynanlics helps in planning need· based applicaUon of insecticjdes as it 

elea rly revea Is the peak activity as weir a 5 insect free periods duri ng crop 

growth. 

Judicious use of chemicals is of partic~Jar importance. It gives 

a good kill of the. pest and by avoiding excessive use of chemicals a critical 

level of host popuJatjon always ren1ains unharmed, which harbours the 

natural enemies like parasHoids and predators (Smith. 1969). Nowadays 

n)any insecticides are availab'e in the market for controJ of okra pests. 

Despite repeated sprayrngs of various insectjcrdes, control of these pests 
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still remains a problem. Hence, for the control of sucking pests some 

recently developed insecticides as imidacloprid and thiamethoxam from 

the first generation and second-generatjon neonicotinoid group, 

respectively were ·evaluated as seed dressers· along with conventional 

seed dresser (carbofuran). Also, the. insecticides when applied as seed 

dressers are generally safer to the predators, parasitoids and other 

beneficial species of the insects. Some newer insecticides as spinosad 

and mixture of profenophos and cypermethrin (Polytrin C (R) ) were tested 

along with conventional insecticide, Illonocrotophos for the control of E. 

vittefla. 

It is necessary to consjder the cost benefit ratio of pest 

management strategies because it decides its acceptability for 

implementation. Hence the economics of varjous treatment applications 

.was worked out. 

Nevertheless, sprayings of insecticides have an effect on the 

naturar enemies. Hence, the effect of different insecticidal treatments on 

the larval parasitization of E. vittella is studied. 

The assessment of crop losses due to pests is a pre-requjsite 

for any planned programme of crop protection: It he]ps in the prediction of 

crop production and development planning for further production. Pradhan 

(1969) stated that in the absence of correct estimate of losses due to 

insect pests, various "guess estimates" have been made by scientists and 

administrators, but none of them is backed by adequate data collected on 

rarge scale. 

Keeping in mind the above points, inve.stigations were carried 

out on the following aspects. 

1. To study the population dynamics of key pests of okra. 

2. To study the efficacy of some newer insecticides against key pest of 

okra. 
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:5. To study the economics of various treattnent appJications in okra 

pest management_ 

4. To study the effect of different insecticidar treatments on 

parasitization of E. vittella. 

5. Crop loss assessment due to key pests durjng various growth 

periods of okra. 

_' 
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CHAPTER II 

REVIEVV OF LITERATURE 

Okra (Abelmoschus esculentus (L.) Moench), commonly 

known as 'bhendj' is cultivated aU over the country during spring, summer, 

and kharif seasons. A number of insect pests are reported to cause heavy 

economjc damage to· this crop. of which, jassid (Amrasca biguttulla 

/Jiguttulla) and fruit borer (Earias vitfel/a) are most serious. These pests 

can cause upto 69 per cent loss in yield (Rawat and Sahu. 1973). 8esjdes 

jassids and fru,t borers, aphids (Aphis gossypii) and whitefly (Bemisia 

(abaci) are important pests of okra and can cause appreciabJe damage. All 

these are reported as pests of cotton crop: Th.erefore, voluminous literature 

IS available on the management of the pests with conventional 

in sectlci des, col r ectivery with oth er species of boJ Iworm s. 

At present. most of the .recommended jnsecticides used 
' .. 

agajnst pests of okra are less effective in suppressing the pest 

populations. Farmers therefore, often use insecticides indiscriminately with 

higher dosages resulting jn increased cost of production and other 

problems. Hence in present studies certajn newer insecticides as seed 

dres se rs and fol ia rap plica tion s were tested for th eir efficacy aga i n st the 

pests of okra atong with their econorllics. 

rn order to fall in lir'le with the experiment conducted in the 

present in ves tig a ti on, th e perti nent revi ew of rece nt I iteratu re is prese nted 

in this chapter under folJowing headings. 

2.1. Popuiatlon dynamjcs of key pests okra' 

2.2. Efficacy of Insecticjdes against pests of okra 

2.3. Effect of different' insecticides on marketable fruit yield of okra 
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2.4. - Economics of various treatment appl ications I n okra pest 

management 

2.5. Parasrtization of E. vittella. 

2.6. Crop loss assessment due to key pest of okra. 

2~ 1. Population dynamics of key pests of okra 

2.1 ~ 1. Population dynamics of sucking pests of okra 

Murugesan et al. (1977) reported highly significant positive 

association between maximum temperature and whftefJy jncidence. They 

further reported that rainfal1 and refative humidity were negatively 

correJated with whitefJy incjdence. 

LaJ (1981) observed that whitefly was most abundant from 

June to August as well as in October on cassava. 

Srinivasan et a/_ (1981) reported that rainfall was found to 

reduce mean density and increase aggregation of A.· biguttulfa 

biguttulla on okra. The absolute maximum temperature atso caused an 

increase in a9g regation. 

Lal and PiHai (1982) found significant and positive reJationship 

between maximum temperature and population of whitefly whereas; rainfalJ 

and relative humidity were negativery associated, although their 

relationship was non-significant. 

Bhardwaj and Kushwaha (1984) reported peak infestation of 

B. tabaci in October and March_ They further reported that the assQciation 

between whitefry and maximum temperature was positive and significant. 

while that of relative humidity was negativeJy significant. 

Dhamdhere et al. (1985) observed that A. biguttulla IJigutlulla 

remained active throughc3ut both seasons in kharif and summer of 1980-

81. Low humidity in 1980 appeared to be conducive to population build-up. 
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Rao and Reddy (1987) observed whitefly population on cotton 

from August throug h December and reported that whitetry population 

'\\;\,'-.."\ 'C:o.~~~ \'\. ~~ L ,\st ~~\.~~~"\. \.~ "\. ~h '~,\.':::~'J. <:C..~,:Q .. ~, 'a\"\d <ie.c.l:" eas.e.d 

subseq uentJy upto the end of December during 1934 and 1985. They 

observed significant negative assoc.ation between whitefly jncidence and 

all the weather factors. 

Latpate (1987) observed whitefJy population on cotton frorn 
• 

second week of August to the end Of December with peak infestation 

during first fortnight of November. He also found significant and negative 

association between whitetry incidence and weather factors viz., rainfall, 

reJative humidity, mean temperature and wind veJocity. 

Fa!eiro and Rai (1988) studied the reJationship between okra 

yield (q/ha} (Y) and popuJation (x) of A, biguttulla biguttulla (nymphs per 3 

leaves) in fndia and reveaJed the equatjon ~y = 64.99 - O.8525x and 

concluded' an econo'mic injury level of 4.66 feafhoppers per plant. 

uthamasamy (1988) reporteci the highest infestation of A 

biguttuJ/a biguttul/a in okra sown in JuJy and ,observed negative correlation 

between fruit rasses and infestatjon or leaf damage. 

Lar et al. (1990) reported A. biguttulla biguttu/la on 2 weeks­

old okra crop which increase~ with age of crop except 2 nd half of the fourth 

and fifth weeks' because of heavy rainfalJ (61.1 mnl), low tenlperature ( < 

29°C). high RH (:> 78 %) and less sunshine (6.4 hr ) which reduced pest 

population by 72.6 per cent. 

In Punjab. in 1986, A. gossypi; remained active from the 4u~ 

week of July to the 3 rd week of October on okra. The population peaked at 

450 aphids / 30 pJants in the 1 st week of September (Jamawal and 

Kandoria, 19'90). 

Abundance of the cicadeWd Arnrasca devastans on okra was 

studied Hl Pakistan during 1986-87. The pest appeared in June and remained 
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active till the end of the crop season- Among various environmental 

factors. the only significant factor in both years of the study was mrnimum 

temperature. A positjve correlation was found between. maximum and 

minimum temperature with regard to density of the pest Nejther relative 

humidity nor rainfall significantry increased or decreaseQ the pest 

po pufation (Mahmood et a/., 199_9)· 

Patel and Rote (1995) studied the seasonal incidence of 

sucking pests of cotton cv. Digvijay under rainfed condition in Bharuch, 

Gujrat. during 1979-80 and 1981 .. 81_ Results showed that population 

of A. gossypii peaked (43.05 I plant) in the second fortnight of October. 

The popu1ation of A. biguttulla biguttulla ranged from 0.59 to 2.78 per plant 

while SCirtothrips dorsalis population ranged from 0.61 to 4.64 per plant. 

Pawar et al. (1996) reported sig nificant posjtive correlation of 

okra jassid and maxjmum temperature and bright sunshine hours_ The 
. . 

crop sown on 15th May and 1 st June had a lower incidence of jassids (13.3 

to 13.7 Iplant). 

Pate~ et a/. (1997) reported that sjgnjficant positive rerationship 

was observed among A. biguttulla biguttuJla population level and maximum 

temperature (r = 0.76) as weB as hours of bright sunshine ( r = 0.82). The 

popuJation of {he. JQa.fho~pt?Y jncreased during monsoon season 

when temperatu re remained a round 37°e along with at least ten hours of 

bright sunshine. 

In fierd studies conducted in Haryana, Sharma and 

Sharma (1997) recorded the number of nymphs of A. bigultulla biguttullD 

on the ventra' surface of thirty ~eaves of ten cotton and ten okra plants at 

weekly intervals starting from the first week of July. The highest population 

was observed during the first week of August. Numbers were negatively 

correlated with the maximum temperature and positively correlated wtth 

the minimum temperature and average reJatively humidity. 
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DevasthaJj and Saran (1997) reported that the jnfestation 

period of cicaderlid and aphjd was 49 days. The mean weekly population 

density of cicadeUid (30-69) on three leaves was greater than that of aphid 

(18.32 per three leaves). The peak population density of A, biguttulla 

biguttulla (82.56 per three leaves) was greater than that 0," the aphid (54.94 

per 3 leaves). 

Jarande (1998) observed.~ that the population of aphrd, jassid 

and whitefly ranged from 0.40 to 23, 0.50 - 39.95 and 0.45 to 0.90 per 

th ree leaves per pJa nt. However. he found non-sig nifica nt reJation sh ip 

between pest incidence and weather parameters ~tudjed. 

Mahmood et a/. (1998) studied the jncidence of the cicaderrid 

In relation on okra in Pakistan. The popuration of the pest remained below 

the economic thresho!d level for about five weeks after germination. After 

this. the popu~ation crossed the threshord 'ever in earry June and remained 

at the same level u'ntil late August. The popuJation of the pest peaked in 

rate July (27.8 redundant Ireaf). 

Rai and Satpathy (199·9) reported that th ere was 9 ra dual 

increase jn jassid populatjon on okra crop sown at different dates upto mid .. 

j u I y. The I a te sown crop suffered he avHy from fru it borer i nfesta tion and 

crops sown in the second we~k of JuJy recorded maximum fruit damage. 

Investigations on seasonal incjdence of jassjd and whitefly 

po p u ra tion s on okra carrjed out ;n semi-arid region of Rajas than by 

Kunlawat et aJ. (2000) revealed that the infestation started ~n the fourth 

week of Ju'y and reached peak in the second and fourth week of 

Septen1ber, respectively. 
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Telang et .81. (2003) observed very high popuJation of aphjds 

(10.25 to 170.90 /plant) due to high humidity ranging from 64.14 to 86.14 

per cent during 1999-2000 while negligible (0.00 to 3.30 /plant) in next 

season. The jassid population ranged from 2.00 to 11 .05 and 1 .80 to 11.40 .. 
iplant during 1999-2000 and 2000-2001> respectively. The highest whitefly 

population (4.35 Iplant) was recorded in 14th and 18
th 

Meteoro'ogical Week 

in first season whe reas in 10th and 1 11h MW in next season (2.70 Ipra nt). 

They further observed that aphid popuration showed significant positive 

correlation with maximum temperature during both years (r = 0.966 and 

0.891, respectively): Jassid population showed significant posHive 

correlation between maximum and minimum temperature (r = 0.953 and 

0.988, respectively) during first year and significant wjth maximum 

temperature (r == 0.879) and significantly ne.gative (r = -0.657) with AM 

(Ante meridian) humidity during next season. Further they reported 

significant positive association betw.een whitefJy popu'ation and maximum 

temperature (r = 0.958 and O.90S) during 1999-2000 and 2000-2001, 

respectively and significantly negative correlation ( r :::: -O.666) between 

relative humidity (AM) and whitefly during 2000-2001 . 

2.1.2. Population dynamics of E. vittella 

In Maharashtra, Mote (1977) reported presence of E. villella 

on okra after six weeks of the germination in kharif and summer seasons. 

The pest intensity in summer rapidly increased and reached to its peak 

(69.91 per cent) in 9 th week. after germination while jn kharif it gradually 

Increased upto 10th v;Jeek after gerrl1tt.lation. From 11th and 10
th 

weeks, the 

pest incidence declined suddenly In khanf and sunlnler season, 

respectivery. 
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Radke and Undirwade (1981) noticed the mean maximum, 

minjmum and average temperature (29.4o C. 12.2o C and 20.8°C; 

respectively) with an ·averag·e rerative humid ity of 53.2 per cent during 

severe attack 9f E, villella on okra. 

Kashya p and Verma (1982) observed that the popuJaHon of E. 

viI/ella and percentage of infested fruits were not correfated with the 

prevaiUng temperature. relat've humidity or rainfall since the pest 

population tend to concentrate on -'few preferred fruits. The ,ncrdence 

gene raJ Iy occurred after rainfall. 

Dhawan and Sidhu (1984) reported that maximum damage 

was caused due to Earias spp. to okra (rufts (67.7 per cent) and buds (52.4 

per cent) in Jate October. The maximum damage to shoots (1.7 per cent) 

and Howers '(1.5 per cent) occurred in mrd August. In the spring crop, the 

1l1aximum damage to fruH (32.04 per cent) and larval populatjon (1.4 pJant­

I) were observed i.n fate July, The population of Earias spp. increased 

slowly upto mjd-September and rapidly thereafter. Heavy rainfall adversely 

affected population bu;fd-up of E. vittella. E. insulana and E. curpreoviridis. 

Ohamdhere e.J al. (1985) found that shoot and fruit infestation 

by the pest ranged from 5.5 to 23.9 and 25.93 to 40.91 per cent in kharif 

and summer, respectively during 'J 980 and 4.65 to 17.15 and 1.75 to 16.62 

per cent during 1981. Temperature and humidity had no apparent effect on 

the pest activity' in 1980, but in 1981 humidity had positive effect. 

Ku filar and Urs (1988) reported that infestation on okra was 

hjgher in warmer months than in rajny or cooJer months. There was a 

significant positive correlation of the pest population with temperature and 

negatrve corre~ation with relative humidity. The rainfalr did not show any 

correlation wlth the pest population, 
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Kada m and Khaire· (1995) reported that there wa s si 9 n ifica nt 

and negative correlation of p·est population with RH ( > 60 per cent) and 

rainfall (> 20 mm per week). The pest infestation could be reduced to a 

greater extent by growing okra during rainy seasons. 

Pawar et al. (1996) reported that there was significant 

negative corre!ation of pest population with relative humidity, rainfall and 

wind velocity. The crop sown on 15th May and 1 st June had a lower 

i ncid ence (1 7.9 to 1 8.6 per cent) of fruit borer. 

Field surveys of okra conducted during the summer of 1993 

and 1994 in Madhya Pradesh indicated initiation of shoot damage in two to 

ttiree week old plants, which reached a peak (8.5 per cent of shoot 

damage) before fruiting. Fruit infestation started at the beginning of fruiting, 

and reached a peak (41 .25 per cent) before harvesting in the first fortnight 

of June. Mean maximum temperature ( °c ) and percentage fruit damage 

-weI e sigllificanHy corfelated in ·beth the y€ars "\lith regression eq l1ations of 

y = -99.46 + ;3.121 x (1993) and Y = -62.54 + 2.216 x (1994) (Y ::; fruit 

damage and x =temperature) (Sh.ukla et aI., 1997). 

Gupta et al. (1998a) corre~ated percentage fruit infestation of 
. . 

okra on weig ht basis with weather factors. Percentage infestation was 

positively correlated with minimunl tenlperature ( r = 0.82), morning re~ative 

hUmidity ( r :;:;; 0.79), evening relative humidity ( r = 0.88) and total rainfall ( r 

= 0.34), and negatively correlated with maximum temperature ( r = ~ 
O.6~-94). MuUiple regression analysis revealed that increase in relative 

humidity in the afternoon by a unit would .result in incre;ase of 0.595 per 

cent fruit infestation. Furthermore with one unit increase in precipitation, 

there was 0.1 54 per cent decrease in the fruit infestation . 
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Za'a et al. (1999) reported the borer initiation on okra (Cv. 

Parbhani kranti) in Gujrat from three and four weeks oJd crop upto removaJ 

of crop. Bright sunshine hours and rnaximum and moderate temperature 

showed significant positive, whereas mean vapour pressure and relative 

humidity showed significant negative influence on JarvaJ activity. 

Patel and Patel (2000) found that the infestation of E. vittella 

on bud and borr started from 8 and 11 weeks of age of the cotton crop. The 
, 

oviposition behaviour of spotted bollworm showed positive correlationship 

'with wind speed and relative hun1idity (m.orning, evening and mean) 

whereas. larvaJ activjty had posrtiv~ association with the rainfall as well as 

evening relative hu midity. 

2.2. Bio~fficacy of insecticides against pests of okra 

2.2.1 Bioefficacy of·imidacloprid. thiamethoxam and carbofuran 

Pafanjswamy (1971) and Gaikwad and Pawar (1979) tested 

vanous systemic insecticides and found aJdrcarb 10 G and carbofuran 3 G 

as nlost effective in cont.rolJing aphid and jassid population. 

Krishnaiah et al .. (1 976) eva~uated 26 insecticides for controJ of 

111ajor pests of okra. They found that carbofuran 5 per cent seed treatment 

protected th.e crop from the attack of jassids till the initiation of fruit set. 

Kadam (1978) found that disu'foton 7 per cent and carbofuran 
-

7 ptr cent were the most effective insecticides against jassids. 
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Mohan et al. (1983) reported that the number of A. devastans 

were kept tow for th ree weeks by seed treatment with a flowa bre paste 

form ur a ti 0 n of ca rbofura n before sowJng a nd foliar spray of 

rnethamidophos or monocrotophos at 0.5 kg a.i.lha or fenvalerate at 0.2 kg 

a.i.lha. 

Raghunath et al. (198?) reported that the apprication of 

phorate and carbofuran at 0.5 and 1 kg a.i .Iha. re~pectjvely along with 

seed followed by the need based applications of carbaryJ 0.2 per cent or 

nlalathion 0.1 per cent or qurnalphos 0-05 per cent were effective In 

controlhng the major pests of okra. 

Kumar et a/. (1989) report.ed that application of carbofuran 3G 

at 1 kg a.1. Iha at the time of sowing did not give effective control of A. 

bigu_ttulla biguttulJa and A. gossypii at the later trop stages_ 

Mote el al. (1994) used imidactoprid 70 WS as seed dresser 

on okra at 5, 7_5. 10 and 15 g/kg seed for control of sucking pests and 

reported that imldacroprid 15 9 Ikg seed treatment was found prornising 

against s'icking pests of okra viz., aphids, jassids. thrips. mites and 

whiteflies, also observed least per cent of Y.V.M. affected pJants and 

obtained hig her yield in these treatmen ts. 

Wang et at. (1995) conducted tests on efficacy and toxicity of 

the newly deve~oped jnsectjcid~ in"'Jidacloprid in cotton aph id control in the 

Jabora tory in Nanjing and jn the fiel d at Sjya ng in J jang sa Provn ice and at 

Taiynan in Shanxi Province. China during 1993-94. Tests on aphids on 

potted cottoh in the raboratory treated with 0_63 mg Ikg imidacloprid liquid 

showed that 5 days later, the control was above 95 per cent. In the field 

cotton aphids were controlred with imidacloprjd 37.5 g/ha. After five days, 

control was above 95 per cent. After 7-10 days control was still above 90 

percent. 
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Sharma et aI., (1995) reported that in a field experiment in 

1992 at Phaltan. Maharashtra. Cotton cv. N H-1 01 wa s treated with 10. 15 

or 20 kg/ha of controlled reJease carbofuran formulations Furadan 3 GC ur 
or Furadan 3 GV IV. The dominant pests were A. gossypii, A. biguttufla 

biguttulla, Helicoverpa armigara, E. insulana and Pectinophora gossypie/la. 
, 

Treatment with 20 kg Furadan 3 GV IV produced the highest seed cotton 
• yield. Treatment with 20 kg Furadan 3 GC III was the most effective for the 
~ 

. coritrol of A. gossypji. 

Kurnar et al. (1996) tested carbofuran 3 G, phorate 10 G, 

carbosuffan 25 STD and carbofuran 25 EC at 150. 300 and 450 9 a.L/ha 

as seed treatment and maJathion 50 EC and carbary[ 50 WP @ 400-500 

mUacre as foliar and reported that. all the insecticides, irrespective of seed 

treatment or foljar sprays. increased the fruit yi_eld signitrcantJy. 

Murt.hy et a/. (1996) conducted a field experiment during 1995 

in India to investigate the best insecticide management strategy to control 

bhendi fruit borer (E. vittella and E. insulana) incidence. The management 

strategy that included seed treatnlent with T carbofuran 3 G (10 9 a.i. Ikg) 
. . 

and nlanco'zeb 75 WP (3 9 a.i.lkg) + application of 5 per cent oil soaked 

urea (25 kg/ha) at 30 and 50 QAS resurted in' an extra marketable yield of 

1 .5 q/ha and therefore was concluded to be the best. 

~ingh et al. (1996) tested imidacloprid (Gaucho 70) as a seed 

treatment for the protection of cotton against A. biguttulla bigutlufla (A. 

cJevastans) in Punjab, at rates of 5, 7.5 and 10 9 / kg seed and 

reported that all rates were equally effective against the pest upto 121 
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days. Imidacloprid arso provided effective control of termites, but SOfne 

phytotoxicity was 0 bserved. 
"--

Sree[atha and Divakar (1997) reported that seed treatment 

with imidacloprid 7.5 9 Ikg of okra seed effectiveJy controlled aphids and 

jassids and also increased the plant height, leaf area and yreld of okra. The 

seed treatment also contributed in avoiding two foJiar sprays during the 

vegetative stage of the crop. 
'J 

Pater et a/. (1997) reported that soH appljcation of carbofuran 

at 0.5 kg a. i .lha or phorate at 0.7 kg a. L/ha 1 5 days after tra nspla nti ng 

alone far'ed to check the population of chilli thrips (Scir1ot/lIips dorsalis) 

effectively. 
.,._,' 

Senn et al. (1998) In their laboratory studies and field trails 

indicated that dose rates of thjamethoxam between 10 and 200 9 a.L Iha 

appHed as foliar Iseed treatment, were sufficient for controlling aIr target 

pests such as aphids, whiteflies and thrips on cotton. 

Gul (1998) screened five insecticjdes against A. bigutttulla 

biguttulla on okr'a and found that imidacloprid 200 SL was the most 

effective in controlling jassids over a longer period. 

Gupta et aJ. (1998b.) reported that seed treatment with 

imidacloprjd 0.5 per cent w/w followed by five sprays at 15 days intervals 

wi th synthetic in secttcid es (monocrotop h as 500 9 a. i. Iha, d ertameth ri n 

12.5 9 a.i.lha, endosulfan 750 9 a.i.Jha, cypermethrin 60 9 a.i.lha, 

triazoph as 600 9 a. i .lha) were effective in controlling cotton pests and 

increasing seed cotton yield. 

Gupta et at. (1998c·Y'conducted field studies in New Delhi, 

to determine the efficacy of imidacJoprid for the control of jassids 

(CicadeHlidae) and whitefly (Aleurodidae) on cotton. The insecticide was 

applied as a foUar appfication (0.005 and 0.02 per cent) and seed 

treatment (3 and 5 g/kg seed). The se.ed treatment controlled cicadellids 
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for 61-76 days. Further they reported that overall, imidacloprid was very 

effective against cicadelfids, even at 3 g/kg (seed treatment) and 0.005 per 

cent (foliar appUcation) and protected the crop unti1 the initiation of 

spraying against boitworms. 

Kat yare (1999) found that for spray treatments though initially 

at higher doses, I.e. 0.0075 and 0.01 per cent of imidacloprid and 

thiamethoxam were highly effective: considering efficacy, persIstence and 

economy, lower dose of imidacloprid and-'thiamethoxam at. 0.5 per cent 

seed dressing and 0.00125 per cent spray were effectIve in checkIng 

aphid, jassjd population and in governing plant growth characters and 

yield. 
Effects of seed treatment with thiamethoxam and fipron'j1 were 

evaluated by DePorft et al. (1999) in Belgium in severa! crops including 

sugarbeet, maize and cereals. Efficacy of both the compounds was found 

to be at par with Imidacioprid. 

Scott et al. (2000) studied the experimental insecticides, 

Regent® (fipronil), Actara® (thiamethoxam) and Steward® (indoxacarb) for 

the control of tarnished plant bug (Lygus lineolaris) on cotton. Resu Its 

indicated that best results were obtained by treatment with all three 

compounds and bug contro~ was as good as or better than the standard 

treatments (I a m bda-cyh a 10th ri n r methami do phos, oxamyl, ace p ha te and 

cyfl uth ri n). 
Vadodaria et al. (2001 b) stated that seed treatment with 

thiamethoxam at 4.3 and 2~8 g/kg seed, imidacloprid 600 FS at 12 and 9 

ml/kg, and imidacloprid 70WS at 7.5 g/kg kept the population of aphids, 

jasstds and thrIps below economic threshold tevel on cotton upto 50, 60 

and 30 days after germination, respectively. Thjamethoxam enhanced the 

growth of cotton plants besides controlling sucking pests. 
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Insecticide assessment test comprisjng of three insecticides 

VIZ" imidacloprid (Gaucho®), thiamethoxam (Adage®) and fjpronjl 

(Regent@) as seed treatment against insect pests of winter wheat were 
\._--' 

undertaken by Witde et al. (2001). Imidacloprid and thiamethoxam were 

efficacious against early season infestations of greenbug (Schizaphis 

grafni17urn ) and the Russian wheat aphid (Diuraphis noxia ) at all tested 

rates. AU these insecticides effectively controlled autumn infestation of 

Hessian fjy (Mayetio/a destructor). _' 
\ ........ / 

Krishna Kumar et al. (2001) evaluated efficacy of jmidacloprid 

and thiamethoxam on okra variety Arka Anamika. Results indicat~d that 

thiamethoxam 25 WG was on par with imidacloprid (Gaucho 600 FS) seed 

treatment @ 12 ml/kg of seed in reducing the leafhopper infestation. Lower 

concentration of imidacloprid seed treatment was less effective. 
\./ 

Dhawan and Simwat (2002) evaluated thiamethoxam (Actara 

25 WG). a new molecule of nitroguanidine group at 25.0, 37.5, 50.0 and 

62.5 9 a. iJha along with imidacloprid. (Confidor 200 SL) @ 20 9 and 

oxydeilleton methy~- (-Metasystox 25-EC) @ 188 9 a_LLba for the control of 

cotton jassid infesting upland cotton, Gossypium hirsutU177 dut'tng 1998 and 

1999 crop season in five multHocation trials and found that thiamethoxam 

@ 25 9 a.L Iha was Significantly better than Qxydemeton methyl and .was at 

par with imidacloprid for the control of cotton jassid. 

Seed treatment with imidaclopdd 70 WS @ 0.2, 0.3 and 0.5 

per cent, thiamethoxam @ 0.2,- 0.3 and 0.5 per cent and untreated control 

as 7 treatments, replicated thrice in R.B.D. were field evaluated for their 

efficacy against sucking pests of green gram, var. TARM-18, at Rah uri 

during kharif season of 1999. Though at! the dosages of imidacloprid and 

thiamethoxam were found effective in controlling sucking pests, the 

treatments with 0.5 per cent concentratlon were most effective. Aphids and 

jassids we re controlled effect\vely, while th ere was little effect on th ri ps and 
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no effect on mites was observed by any of these insecticides. When two 

ooemicals were compared with each other, thiamethoxam (70 WS) was 

found to be superior to imidadoprid (70 WS) in all respects (Nakat et Dr, 

2002)." 
'-

Kalra et al. (200i') reported that thiamethoxam was 454 times 

more toxic than rnalathion to A. biguttulla biguttulla. They further reported 

that imidac[oprid gave more than 80 per cent mortality of this pest at 4 

times lower the normal concentration (0.000225 per cent) while there was 

development of resistance in leafhopper to the commonly recommended 

insecticides. 

Patll et a/. (2002) evaluated imidcalcoprid 17.8 % SL for tts 

relative efficacy against sucking pest complex of chilli viz. aphids, jasslds 

and thrips in comparison with conventional insecticide during kharif 2002 

season and reported that imidacloprid @ 125 and 150 ml/ha were highly 

effective against the important sucking pest complex of chilli and proved to 

be better than monocrotophos and dimethoate. 

KaLole et al. (2003}VreportsQ' thElt seed treatment of sorghum 

with imidacloprid 70 WS @ 15 9 Ikg or thiamethoxam 70 WS @ 10 g Ikg 

followed by foliar sprays after 30 days 'with imidac[oprid 17.8 SL @ 0.01 

per cent or thiamethoxam 25 WG @ 0.01 per cent were highly effective for 

the management of shootfly and stem borer._ 

Nagangoud et a/. (2003) ~fl~wed that thiamethoxam (Actara 

25 WG) at 0.75 and 1.0 g/I was more effective than the commonly used 

insecticides like carbaryl and moncrotophos resulting in cent per cent 

mortality of mango hoppers. 
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2.2.2 Efficacy of spinosad, 

monocrotophos 

profenophos, cypermethrin and 

Effective control of E, vittella on okra was obtained with 

monocrotophos,· quinalphos, end~sulfan and fenttrothion @ 0.5 and 1.0 kg 

a.L Iha by Singh and Kumar (1974) and with monocrotophos 0.40 per cent 

and phosalone 0.07 per.cent by Utharnasamy and Subramanian (1976). 

~ 

Mote (1978) evaluated 13 insecticides and seed dressers for 

the control of A. dev8stans, E. vitteJla and E. insulana and showed that 2 

sprays of 0.03 per cent monocrotophos at an intervaJ of 15 days starting 2 

weeks after sowing, folJowed by three sprays of 0.05 per cent endosulfan 

at 1 5 days. interval after fruit setting was the best treatment. 

Gupta. and Dhari (1980) reported that monocrotophos and 

fenthion were the most effective in checkjng shoot infestaHon by Earias 

spp. 

Ntm"balkar and Ajri (1981) and Babu and Azam (1982) found 

cypernlethrin as nl0st effective.against fruit borer of okra. 

Sinha and Chakrabarti (1984) conclud~d on the basis of two 

years experimentation, by eval uating different synthetic pyrethroids along 

with some conventional jnsecticides, that synthetic pyrethroids were 

invariably more effective for the control of fruit borer on okra. 

jadhav and Navale (1984) found. that endosulfan 0.05 per 

cent and monocrotophos 0.05 per cent applied four ttmes at ten days 

interval starting from the flowering stage were most effective in reductng 

the fruit borer infestation on okra. 
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Pawar et a1. (1 985) reported that permethrin @ 0.01 5 per 

cent. cypermethrin @ 0.01 per cent alone or in combination with carbaryl 

0.1 per cent, sulphur 0.2 per cent and urea 0.2 per cent were significanUy 

effective over control in reducing the incidence of fruit borer on okra. 

Narke and Suryawanshi (1984) reported that cypermethrin 

0+ 0075 per cent and fenva lerate 0.01 per cent were the mast effecttve 

treatments agajnst E. vitte/{a.· 
.~ 

Sinha and Chakrabarti (1984) and David and Kumarswami 

(1991) reported that synthetjc pyrethroids were invariably more effectrve 

against fruit borer on okra. 

~ 

Pawar et al. (1988) tested 11 insecticides for the control of 

okra fruit borer and found that a sjng Ie spray of endosuJfan at 500 9 a. i.lh a 1 

foUowed by th ree a pplications of cypermethrin or fenvalerate at 50 9 a. i .Iha 

.;1t an interval of 14 days. were the most effective. 

", 

Kakar and Dogra (1988) found that treatm~nt with maJathion, 

rnonocrotophos and dich~orvos 0.05 per cent were effective in controrling 

the okra shoot and fruH borer. 

Peter and David (1989) reported that in a field trial in Tamil 

Nadu, cypermethrin (80 9 a_i.lha). monocrotophos (300 9 aj.lha) and 

t1"lethonlyl (600 9 a.i. Iha) controUed E. vitlella on bhendL 

Sarkar and Nath (1989) found that fenvalerate was the best 

over decamethrin (deltamethrin). fenvalerate, monocrotophos, 

phosphamidon, quina'phos, nlafathion. endosuJfan and carbaryl. 

Ratnapara and Bharodia (1989) found that lowest infes~ation 

of okra shoot and fruit borer was recorded with 0.015 per cent fenvalerate, 
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(cHowed by 0.01 per cent cypermethrin and 0.07 .per cent endosulfan and 

other treatments viz .. fluvalinate. carbaryl. acephate. monocrotophos at 

0.0075, 0.02, 0.1 and 0.04 per cent concentration, respectively in reducing 

fruit borer infestation. 

Gupta et a/. (19~O) conducted field studies in cotton fields in 

New OeJhi. and reported .. , that two doses of synthetic pyrethroids 
~ 

(fenvalerate. dertamethrin, cypernlethrin, flucythrinate, fluvarinate and 

fenpropathrin) were as effective as a single dose of carbaryl in controlling 

boJJworms (E. vittel/a. E. insulana and P. gossypiella). Further there was no 

s'gn;(ica nt difference in the tevel of control obtained with each pyreth raid. 

Gupta and Katjyar (1991) controJled Earias spp. and P. 

gossypiel/a with the mixtures of pyrethroid insecticides (deltamethrin or 

cypermethrin) and monocrotophos without any problem of resurgence of B. 

(abDci. 

'n field experiment in Maharashtra t India. In 1988-89, okra 

plants were treated, in each of two app'ications (at fruit formation and 10 

days ~ater), voJith cypermethrin (12.5 or 15.0 9 a.i.lha). fenvalerate (50 9 a.L 

Iha), cypermethrin (37.5 9 a.i. Iha), acephate (375 9 a.L Iha)~ quinarphos 

(250 9 a.i. Iha) and endosulfan (250 9 a.L Iha). AU treatments reduced pod 

damage caused by E. vittella. Cypermethrin treated P'<3nts were the least 

infested (PatiJ et al .. 1991). 't 

Mahala and Jayaswal (1993) ·reported on the basis of a 

nurnber of criteria. the most effective of severaf insecticides tested for the 

control of bollworms (P. gossypiel/a and Earias spp.) on cotton (G. 

/1irsuturn Linn.) ;n Haryana, were monocrotophos and quinalphos at 0.75 

kg a.i.lha and carbaryr at 1.0 kg a.L/ha. 
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Prasad et a/. (1993) reported that. alpha-cypermethrin (0.006 

per cent), bifenthrin (0.005 per cent) and cypermethrin (0.006 per cent) 

were effective ag ai ns t E. vitteffa. 

Toshniwal (1993) conducted an experiment on mlpCln, 

benfurocarb and triazophos. endosulfan. cypermethrin. effjcacy and 

reported. that mrpcin was effective against sucking pest complex while 

cypernlethrin and endosuJfan were c.effective in reduction of fruit borer 

jnfestatjon. 

Sarode and, Gabhane (1994) ;nd;cated that among 14 

treatments, endosulfan 0.06 per cent was the most effective. rt was 

followed by NSKE 5 per cent + % dose of endosuJfan (0.045), 

rnonocrotophos (0.037 per cent) and NSKE 5 per cent which recorded 

14.83, 16.09. 18.13 and 18.16 per cent fruit infestation, respectively and 

nlonocrotophos showed a desirable effect against the pest. 

Peterson et al. (1996) eva!uated the use of Tracer (spinosad) 

jn integrated pest management programme for cotton. in USA. Jt was 

sho\vn that the use of Tracer conserved beneficjal arthropods. controrled 

budworms (He/icoverpa virescens Fabric;um) and boJJworms (Helicoverpa 

zeD Boodie) in cotton, reduced square damage, minimized secondary 

insect pests, increased spray intervaJs. 

Shukla et a/. (1996) reported that four sprays of fenvalerate 

0,05 per cent gave the greatest level of controJ of okra fruit borer, E. vitlella 

and h'ghest hea\thy frutt yield (7.07 tlha) followed by cypermethrin 0.005 

per cent, malathion 0.05 per cent and Achook 1 .0 per cent. 

'n a fiefd exper'ment ;n Rajasthan with okra. Mathur ot aIL 

(1998) found that combined apptication of monocrotophos 36 SL (1.0 

23 



Jrtre/ha). foHowed by two sprays of Bacillus tIJuringiensis subsp. Kurstaki 

(Btk) (Oiper 8 L 1.0 litre Iha) + methomyl 40 SP (0.625 kg/ha) resulted in 

the lowest fruit damage (4.21 per cent). 

Dubey and GanguJj (1998) studied the avoidable losses in 

okra due to E. vittel/a in Ch.hattisgarh. and reported that out of 9 treatments 

tested, phorate 10 G. b~asal at 1.0 kg a.i.lha + a single spray of 
, 

tllonocrotophos at 0.05 per cent + five sprays of cypermethrin at 0.006 per 

cent resuHed in the highest fruit yjeld (104.23 q/ha). 

On th~ basis of two years study PatiJ et al. (1 999) reported 

that spinosad 48 per cent SC was found promising in controHing boUworms 

on cotton. Same results were obtained by Dandale et a/. (2000) who 

further mentjoned. that average borlworm infestation in spinosad (75 9 a. j_ 

Iha ) treated plots yvas 3.62 per cent when compared with controf (14.80 

per cent). 

A combi-product Sherlone@ 29 EC (phosa\one 24 per cent + 

cypernlethrin 5 per cent) was screened by Panda et al. (1999) against fruit 

borers of okra, Earias fabia. and Helicoverpa armigera Hubner. The data 

indicated that Sherfone@ 29 EC ·at 1.75 .flha proved to be superior to 

phosaIone 2 J/ha, cypermethrin 0.25 I/ha and Spark 1 Uha in restricting 

borer infestation. 

Peter et al. (2000) screened spioosad 2.5 % SC at different 

use rates against lepidopteran pests of cabbage at NAROr Research 

Farnl. WarangaJ. Andhra Pradesh. Data reveated that spinosad at 15, 20 

or 25 9 a. i .lha was better in controUi ng diamondback rnoth (PIli/ella 

xyloslella L.), cabbage stem borer (Hellula unda/is Fabricius) and cabbage 

leaf webber (C,oc~iclololnia bino(afis Zerrer). Efficacy of spinosad pers~sted 

for seven days. 
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A ne\iV insecticide Tracer 48 per cent SC (Spinosad) was 

compared with traditional tnsecticides for the control of boUworm (H. zea ) 

and tobacco budworm (H. virescens) on cotton in Arkansas. USA . 

. TradHional insecticides such as acephate, Curacron and Larvin alone or in 

combination and Tracer' provided acceptable controJ of the bollworms 

(Johnson et al.. 2000). 
~, , 

Brickle et al. (2000) conqucted comparison tests with lambda­

cyhalothrin, spinosyn, thiodjcarb, pyrrole, 6xadiazine and avernlectin at 

normal grower rates on cotton bollwrom, H. zea. Results revealed that 

reduced rates of lambda-cyhalothrin, spinosyn and thiodjcarb could be 

used for control of H. zea on dryland Bt. cotton. 

Decamethrjn (0.01 per cent) was the most effective treatment 

against borer foJlowed by djafenthiuron 0.05 per cent and profenophos 

0.05 per cent in okra (Surekha and Arjuna Rao, 2000). 

Three years pooled' data indicated that spjnosad 48 % SC at 

75 9 a.i./ha and Bulldock 2.5 % SC at 18 9 a.i./ha recorded Jaw bollworm 

population~ minimum per cent damage to squares, baJls and 'ocules, and 

higher seed cotton yields. The lower dose of spinosad (50 9 a.L /ha) was 

found superior than fenvalerate at 75 9 a.i. /ha against bollworms 

(Vadodariya et aI, 2001 a). 

Rao et 8/. (2001) tested commonry used insecticides 

ch!orpyrtphos, endosulfan: thiodicarb with new molecules spinosad, 

indoxaca I-b and enlamectin and reported that the new molecules exhibited 

very high efflcacy against H. arrnigera on cotton. 

Srinivasan and Utharnasamy (2001) studied the interaction 

effect of the chitin synthesis inhibitor with two synfhetic insecticides viz., 
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profenophos and alphacypermethrin on spotted bollworm jn cotton. The 

exposure of larvae to conventionaJ insecticides viz., profenophos and 

alphacypermethrin revealed acute toxicity whire diflubenzuron ehcited 

chronic effects. 

Sivakumar el. af_ (2003) tested profenophos alone and in 
.. 

combination with cyperm~thrin for its field efficacy against selected pests 

of lady's finger in Tamil Nadu;' India and reported that profenphos 

(Curacron®) @ 2 lit lha and profenophos + cypermethrin (PolytrinC@ ) @ 2 

litlha were found most, effective in reducing the damage by shoot and fruit 

borer, Earias spp. 

2.3. Effect of different insecticides on marketable fruit yield of 

okra 

Gupta and Dhari (1980) reported that the highest yjeld 

increase was provided by monocrotophos followed by carbaryl and 

ch lorpyrr phos. 

8abu and Azam (1982) noted that the maximum yields were 

obtained from plots treated with monocrotophos and cypermethrin. 

Sjngh and Singh (1991) reported that spray combinations of 

endosulfan, malathion, Qxydemetonmethyl, ' dimethoate and 

nlonocrotophos (all at 500 9 a.i. Iha) with permethrin, and combinations of 

endosulfan and deltamethrln at 10 9 a.i.lha, resulted in effective control of 

A, bigutlu//a biguttu//a and Earias spp., a'nd increased the marketable fruit 

yield. 

PatjJ et al. (1991) reported that the cypermethdn treated plants 

were least infested by E. vitte/fa and gave the highest yield. 
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Toshniwal (1993) noted that cypermethrin and endosulfan 

were effective in reduction of fruit borer infestation on okra and gave 

rncreased yield Iha during season. 

Peterson et al. (1996) evaruated the use of Tracer (spinosad) 

in integated pest management programme for cotton in USA and reported 

"that it provided yields equal to current standard programmes. 

Gupta et a/. (~998b) reported that seed treatment with 

imidacloprid 0.5 per cent w/w followed by five sprays at 15 days interval 

with synlhetic insecticides (monocrotophos 500 9 a.L fha, deJtamethrin 

12.5 9 a. i.lha, endosulfan 750 9 a .L/ha, cypermethrin 60 9 a .i.lha, 

triazophos 600 9 a.i.lha)" were effective in controlling cotton pests and 

increasing seed cotton yield." 

Mathur et al. (1998) reported that the combined application of 

nlonocrotophos 36 SL (1.9 liter/ha), followed by two sprays of B. 

lhur;ngiensis subsp. Kurstaki (Btk) (Oipel 8 L 1.0 liter lha) + methomyl 40 

SP (0.625 kg Iha) produced the lowest fruit damage (4.21 per cent) by E. 

vittella on okra and gave the highest fruit yierd of 4.07 t/ha. 

Dubey and Ganguli (1998) studied the avoidable losses in 

okra due to E. viltella in Chhattisgarh, India and reported that out of nine 

treatnlents tested, phorate 10 G basal at 1.0 kg a. iJha + a single spray of 

rnonocrotophos at 0.05 per cent + 5 sprays of cypermethrin at 0.006 per 

cent resulted in the highest fruit yierd (104.23 q/ha). 

Panda et a/. (1999) reported that the use of comb~-product 

Sherfone 29 EC (phosalone 24 % + cypermethrin 5 %) was effective In 

res trictlng fruit borer j nfestation in ok ra and increasj ng fruH yieJd. 
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Patil et at. (2002) reported that the treatment with imidacloprid 

@ 150 ml/ha was effective against sucking pest complex of chilli and 

recorded significantly highest yield followed by imidacloprid @ 125 and 

100 1111/ha, monocrotophos @ 650 mJlha ~nd dimethoate @ 750 ml/ha. 

Sivakumar et a/. (2003) tested profenophos alone and In 

combination with cypermethrin for its fieJd efficacy against selected pests 

of la'dy's finger in Tan1il Nadu', and reported tha't p(ofenp~os (Curacron®) @ 

2 lit Iha and profenophos + cypermeth~in (PofytrinC@ ) @ 2 1itlha were 

found nlost effective jn reducing "the damage by shoot and fruit borer, 

Earias spp. as well as increasing the yie'd. 

2.4. Economics of Various treatment applications In okra pest 

management 

The cost benefjt ratio of 1 :8.62 was reported by Patel et al. 

e 1984) when fenvalerate 'ijas tested against okra fruit borer. 

Kumar and Srinivasan (1984) reported that the cost benet;t 

ratio 'Nas lowest for tenvalerate at 50 9 a.L/ha when tested against E. 

vittella_ 

Rizvi et al. (1986) reported endosulfan 0.05 per cent as most 

effective and profitable control measure for pod borer on pigeon pea. 

Joshj (1987) reported that N S KE 5 per cent appl ication in 

tobacco nurser~es against Spodotera litura (Fb_) was economical 

compared to endosulfan, carbaryl and chlorpyriphos. 
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Fenvalerate 0.02 per cent, cypermethrin 0.02 per cent. 

nlonocrotophos 0.04 per cent and dimethoate 0.03 per cent recorded 

higher net profit of rupees 4490, 4448, 4130· and 3053 Iha , respectively 

(Pareek et aI., 1987). 

Kumar et· a/. (1989) reported that the application of . 
rllonocrotophos 36 EC at 500 9 a.i.lha, 21-42 days after germination 

resulted in the: lowest infestation of A. bigutlulla bigultulla and A. gossypii 

on okra and the highest cost benefit ratio. 

Guja r (1992) reported that the appHcation of 5 per cent N S KE 

agajnst H. annigera on pigeonpea were found costlier (1 :4.20) compared 

to endosulfan 0.07 and 0.08 per cent (1 :20 and 1 ~ 12.1 cost benefit ratio, 

re spec five Iy). 

Soon (1992) reported that application of 5 per cent NSKE 

ra'nked 3 Jd wjth rega rd to cost benefit raHo next to neem ojl 1 per cent and 

endosulfan 0.07 per cent when applied for insect pest control of 

agricu~tural crops. 

Murthy et al. (1996) reported that the management strategy to 

control bhendj fruit borer (E. villella and E. insulana) which included seed 

lrea tment wi th carbofuran 3G (10 9 a. i.~kg) and mancozeb 75 WP (3 9 a. i. 

Ikg) + application of 5 per cent neem oil soaked urea (25 kg Iha) at 30 and 

50 DAS resuIted in an extra marketable yielq of 1.5 q/ha. This treatment 

v.;as concluded to be the best with a cost benefit ratio of 1 :4.6 and a net 

yjerd of 5.9 tfha. 
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Shukla et al. (1996) reported that fenvalerate 20 EC 0.005 pe 

cent was highly cost effective for okra protection w;th a cost benefit raHo c 

1 :10.3. 

N agare ·and More (1998) reported that 5 per cent N S K E 

application in H. armigera management on cotton was most economica 

with hjghest cost benefit ratio (1 :43.~2) compared to endosulfan 0.07 per 

cent (1:37.74). 

.. 

2.5. Parasitization of E. vittella 

Cherian and Kalyasam (1947)· observed 60 per cent 

. parasitiza.tion by Rogas aligharensis (Quadri) on Earias spp. 

Patel et al. (1969)· .reported Ragas near Ragas palliciator 

(Thnd.), Chelonus l1elioipa~ (Gupta), SteblYfnya p/ebeia (MaU) as new 

parasjtoids of Earias spp. from Gujrat. 

Das and 8abu (1977) reported Bracon greenl Ashm. as an 

ext.ernal parasHoid mainry on Earias spp. . 

Sarka te et al. (1978) observed that three adults of Cl7elonus 

hlackburni Cam. are suffic.ient to parasjtrse 50 rarvae of E. vittel/a. 

Suruliveru and Menon (1980) reported that ovjpojstiion and 

subsequent development of C. lJ/ackburni an important egg Jarval 

parasitoid of E. vitte/la and other bo'lworms on cotton was not affected by 

fenvarerate as it was least toxic to the adult parasitoid. 
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Swamippan and Balsubramanian (1980) studied potentiaJity of 

C. blackburni an egg - larval parasjtoid of E. vitteJJa on cotton and okra at 

Cojmbatore. They recorded 4.5 and. 2.8 per cent recovery after field 

release of the parasitoid on cotton and okra respectively. They further 

reported that the duration of 19.7 days was required for the life cycJe of the 

parasitoid. 

Mahinder and Verma' (1981) observed parasjtjsm on cotton 
.. 

bollworms by thE;! parasitoids; Apanteles angeleti Musebeck, 

Tric/7ogramn-,a ellilonis Ishii, Bracon greeni Ashmed and Ragas spp. in 

untreated cotton crop. 

Patel and Pafel (1981) reported. 90 per cent parasitization of 
. . 

E. vittel/a by R. aligarehensis in Gujrat under laboratory conditions. 

Manoharan and Balasubramanian (1982) reported fenvalerate 

to· be more toxic to the C. blackburni than carbaryl. endosufan and 

monocrotophos. 

Patel (1983) found that mixture of methomyl (200 9 a .i.lha) + 

carbaryl (sqo 9 a. i.lha) and parathion (200 9 a.i'/ha) + carbaryr (800 9 

a.i.lha) did not show adverse effect on larval parasitoid, R. aligharensis on 

E. vittella showing 33.3 pe'r cent parasitism against the 28.6 and 10 per 

cent parasitism in the case of endosulfan 0.07 per cent and untreated 

control, respectively. 

Manoharan and Balsubramanian (1984) observed that 

arnongs t va rious insecticides tested for their toxicity to C. bla ckburni, 

phosalone was Jeast toxic to the parasitoid fonowed by carbaryJ, 

endosulfan, monocrotophos fenvarerate and dimethoate as evident from 

31 



the LCso values of 1.34. 0:7702, 0.4802, 0.04062, 0.03166 and 0.01062 

per cent estimated for the insecticides, respectively-

Nag anagoud a nd Than tadarya (1984) a bserved 0.7 and 3.8 

per cent paras~tisJl1 in E. vittella by Ragas spp. in the months of November 

and December, respectively-

Patel and BUapate (1984) studied the field life tables and key 

1110rtaiify factors and reported th"at E. vittelJa passed through five 

generations and the parasHizatjon was 9.25, 22.22, 21.43, 35.47 amd 

22.23 per cent by R. aligharensis and 14.2, 19.51, 21.42, 16.66 and 23.08 

per cent by Bracon spp. on c.otton. 

Bilapate (1985) reported four. overJapping generations of E. 

villella on cotton in pestic.de (ree prats jn Marathwada reglon during Aug., 

1982 to Jan., 1983. Parasitization by R. aligharensis (59.07 per cent in the 

first generation) was one of the important mortaHty factors in the larval 
. . 

stage. Parasitization by MacrochelolJus spp. (Chelonus spp.), Bracon spp. 

and Chalcis spp. in the first generation averaged 7.55, 5.10 and 3.23 per 

cent respectively. Similar results were presented for the other generations. 

Hegde et al. (1987) reported that permethrin (125, 150, 200 

pprn) was Jess toxic to parasitoid. R. aligharensis than cypermethrin (50 

and 100 ppm), monocrot~'phos (100 ppm) and endosulfan (1000 ppm) 

tested under field conditions in 1978-80. 

Verma and Sher'lhmar (1988) studied eggs, larvae and pupae 

of the gelechid P_ g_ossypiella and the noctuid Earias spp. collected from 

cotton field in Punjab, in 1980-85 to determine the indigenous natural 

enernies that may be 5uitabJe -for the biological integrated control of these 

pests as well as their period of greater activity and percentage parasittsm. 
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The host stages were reared in the laboratory at 26-27°C and 65.70 per 

cent RH~ The results indicated that the braconids R. aligharensis and 

Apanteles angale(i (Muesebeck) resulted _ in 33 and 20~25 per cent 

parasitism in August - December and January - December, respective.ly. 

Somasundaram and Raghupathy (1988) found that fluva1inate 

was 1east toxic to C. blackburni followed by deltamethrin and endosulfan. 

Eggs of Corcyra cep,ha/onica Stainton infected with C. 

blackburn; were sprayed in the laboratory with insecUcides. The order of 

toxicity to the parasitoid was: triazophos > deltamethrin > endosulfan > 

dimethoate > cypermethrfn > lambda - cyhalothrin > monocrotophos > 

fenvalerate > flucythrinate > carbary! > fenpropathrin > phosalone (Paul 

and Srivastava, 1989). 

Sathe and Ingawale (1995) reported Apanteles shrii, a new 

species of Apanteles, which parasitizes E. vittella. 

Latha et a/. (1998) evaluated six insecticides, endosulfan, 

chlorpyriphos, quina~phos. carbaryl, cypermethrin .and fenvalerate for their 

effects on C. blackburni. initial toxicity, development of C. blackburni when 

exposed to the insecticides and the persistence of the insecticides were 

studied. All "6 insecticides killed 100 per cent of. the adults within 24 h of 

exposure. Endosulfan was found to be safest, wi.th the highest parasitoid 

emergence both from jn~ecticide- treated C. cephalonica eggs. which were 

subsequenHy parasitised and from parasitized eggs treated with 

j n secticj des. 
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2.6. Crop loss assessment due to key pests 
\..~ . 

Srinivasan and Gowder (1960) reported 40 to 50 per cent 

damage to okra fruits due to shoot and fruit borer. 

Rawat and Sahu (19'73) carried out field tests to estimate 

losses in growth and y;eld of okra caused by Amrasca (Empoasca) 

devastans Dist. and Earias sp. In one set of plots. the pests were 

controlled by the apprication of granules containing 5 per cent dimethoate 

at a rate of 20 kg/h a below the seed in the furrow foJlowed by two sp rays of 

0.02 per cent endrin and six sprays of 0.2 per cent carbaryl at 10 days 

interval starting 5 weeks after sowing. Another set was left untreated. 

Average losses recorded in plant height the number of leaves per pJant 

and the weight of healthy fruits were 49.8, 45.1 and 69 per cent. 

respectiveJy. 

Mote (1977) reported 17.31 to 37.11 and 20.69 to 69.91 per 

cent infestation of bhendi fruit borer on okra in rainy (Kharif ) and sum mer 

seasons, respectively. 
\ .. / ,. 

Sing h and Chopra (1 979) reported that the per cent red uction 

In the average plant height. average number of reaves Ip1ant. average 

number of total fruit (s) /5 plants. average ""eight of total fruit (s) I 5 prants 

and average weight of healthy fruit (5)/ 5 plants in control plots in 

com parrson with malath ion and 'eptophos treated p~ots were 18.30. 28.57. 

27.61, 27.00, 40.65 and 37.58 and 21.621 28.57. 30.27. 29.67, 44.89 and 

43.24. respectively. 
\. .•. / 

Rao (1980) conducted studies on crop loss due to insect pests 

of okra by differential protection, by using two insecticides viz., formothion 

(against sucking insects) and carbary1 (against fruit borer) and observed 

that fruit borers inflicted greater losses (33.10 to 45.03 per cent by number 

and 21.11 to 39.26 per cent by weight with 5 .. 40 to 13.24 q/ha reduction in 
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yield} as compared to sucking insects (1.5 per cent by number and 3.76 

per cent by weight with 7.2 q/haTedu~tion in yield). 
'-.../'. 

Krishnaiah (1980) reported that losses in okra due to 

!eafhopper (A. biguttul/a biguttulla) and fruit borer (E. vittella) were 40-56 

and 49-74 per cent, respectively. 

Radke and Undirwade (1-981) recorded 88.33 to 100 per cent 

infestation of E. vitteifa on okra during December 1977 and January 1978-
'\.~ ... ' 

Srinivasan and KrishtYclkumar (1983) conducted field triats for 

assessment of rasses caused by suckrng pests and fruit borer in okra. 

They observed that the percentage yiefd losses foUowjng the treatments 

with carbaryr (4.2 per cent), carbofuran + phosalone (4.1 per cent) and 

disurfoton + carbaryl (2.9 per cent) were lowest and were not significantly 

different from one another. The same treatments produced maxinlum 

marketa ble yieJds. The Joss caused in the unprotected control plots was 

1 :3.5 per cent and this was on par with losses resulting from the application 

of carboturan followed by disulfoton. The appiication of granu1ar 

jnsectjcides to control sucking pests without controllIng fruit borer did not 

significantly increase marketable yields. Of the total yield, 19 per cent was 

lost to jassids and aphids and 45 per cen_t was Jost to the fruit borer. 
\... ... / 

Jadhav and Navale (1984) registered 48.25 per cent loss In 

the fruit yield due to the fruit borer on okra. 

The fruit damage to the tune of 12.36 per cent by the pest on 

okra frujts was recorded during the rainy (Kharif) season by Narke and 

Suryawanshi (1 9'84). ~ 
~ 

Dhandapani (1985) estimated 9.6. 3.20, 27.73, 7.16 and 16.27 

per cent loss in yield of okra curtivars CO-1> AE77, AE113, AE180 and 

Pusa Sawani, respectively. The yield loss in different cultivars of okra was 

attributed to their variabirity in susceptibility to fruit borer, E. vitlella. 
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Choudhary and Oadheech (1989) estimated that If insecticidal 

protection was not given, there would be a net yield ross of 54.04 per cent. 

Samuth i raveJ u and David (1990) reported a yield Joss of 

121 .33 kg/ha due to E. vitlella on cotton. 

Brar ot at. (1994) observed that the loss in fruit yield of okra by 

Earias spp. was lowest (22.79 per cent) in crop sown on July 30 and 

nlaximunl (50.58 per cent) in crop sown on May 30. 

Dubey and Ganguli (1998) studied avoidabJe losses in okra 

due to E. vittella in the Chhattisg arh, during the summer of 199,6 and 

reported th at of 9 treatments tested. ph ora te 1 0 G basa j at 1.0 kg a. i.lh a + 

a single spray of monocrotophos at 0.05 per cent + 4 sprays of 

cypernlethrin at 0.006 per cent resulted in the hig hest marketabJe fruit yieJd 

(104.23 q/ha), followed by phorate 10 G basal followed by 7 sprays of 

rnonocrotophos, 

Suryawanshj et al. (2003) reported that the per cent avoidable 

losses caused by major jnsect pest of okra in prant height, leaf 

r 1 u nl be rIp la n t 1 fru i t n u m be rlpl a nt and rna rketa ble fru it yield in unprotected 

plots were 43.23. 10.77, 27.73 ano 58.87 per cent. respectively. They 

further n1entioned that maxinlurn yield was obtained with four sprays of 

1l1onocrotoph 0 SO. 04 per ce nt on 1 5- 74 days old crop, th ereafter yie Id s 

were not sfgnificant. 
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CHAPTER III 

MATERIALS AND METHODS 

The present investigations were undertaken with a view to 

study the irnpact of weather parameters on the population bujJd-up of key 

pests of okra. The study was also aimed to eva'uate the bioefficacy of 

certain newer systemic insecticiqes as seed dressers against sucking 

pests of okra i.e. aphids (Aphis. gossypii Glover); jassids (Amrasca 

biguttulla biguttu/Ja Ishida) and whiteflies (Bemisia tabaci Gennadius ). 

The efficacy of different insectjcjdes as sprays against okra shoot and fru it 

borer (Earias viltella Fabricius). was also evaluated. The laboratory 

experiment was conducted to study the effect of different insecticidal 

treatments on the parasitization of E. vitteJJa A separate field 

experiment was conducted for the assessment of crop losses due to key 

pests during various growth periods of okra. 

The materials used and methods adopted during the present 

investigations are given below. 

3.1 .. Population dynamics of key pests of okra 

3.1.1. Experimental site 

Field experiment was conducted during the summer seasons 

of 2000-2001 and 200.1-2002 at (the farm of Department of Agril. 

Entomology) M.A.U., Parbhanj to study the population dynamics of key 

pests of okra. Parbhani Kranti varjety of okra was grown over an area of 10 

x 10m2 . The field was divided into four quadrates of 5 x 5 m
2 

size. The 

spacing followed was 30 x 30 em. No plant protection measures were 

taken up for the pest control. The common agronomic pracHces were 

followed to raise a good crop. 
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3. 1.2'. Meth ods of record ing observations 

Observations were recorded on population of sucking pests 

from seven days after germination tiB the harvest at seven days jntervar on 

20 randomly selected plants (5 plants from each plot). The sucking pests 

count was taken from 3 leaves per plant, one each from. top, middJe and , /. 

bottorn canopy of the plant as per Singh and Kaushik, 1§90. 

Observations on infestation· of okra fruits caused by shoot and 

fruit borer, E_ villella were recorded at the time of each picking. For this, 

the infested and healthy fruits from each pJot were weighed separately and 

per cent fruit infestation was worked out 
The data on prevailing temperature l relative humidity, 'rainfall 

and bright sunshine hours during the course of investigatjon were recorded 

from the Meteorological Observatory, M.A.U., Parbhani. 

3.1.3. Statistical analysis 

The data on population of sLIcking pests were subjected to 

Poisson value conversion (~ x + 0.5, where t x ' is the number of individual 

insect pest) and statistically analysed. ·Whereas data on percentage fruit 

damage were transformed to anguJar values and subjected to statistical 

analysis in RBD. Data thus obtained in two years i.e. during 2000-2001 

and 2001 ~2002 were pooled and presented in Table 1 and 3. Correlation 

between incidence of insect-pests and important weather parameters was . "\,.... .. -
also worked out as per Panse and Sukhatme, (1967) and results are 

presented in Table 2, 4 and 5. 

3.2. Efficacy of certain newer insecticides against key pests of 

okra 

3.2.1. Experimental site 

The experiments were conducted during the summer seasons 

of 2000-2001 and 2001-2002 at the farm of Dept. of Agril. Entomology] 
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H.-I R-II R-III N 

Treatment DetaiJs 
T I - J m ida clop ffd @ 10 9 a. i .lkg seed treatment 

toJ lowed by sp'nosad 48 SC @ 750 ml/ha. 
T 7 - J m idacroprjd @ 109 a.i .Ikg seed treatment 

followed by profenophos +cypermethrin 44 EC 
@ 1000 mJJha 

T.) - lmrdadoprid @10 9 a.i./kg seed t,-eatment tol 
Eowed by monocrotophos 36 SL @ 750 mJlha. 

T,~- l"h'.3tl1ethoxam @ 4 9 a. i.lkg seed ueatn ... ent fol 
lowed by spinosad 48 SC @ 750 111~/h:'. 

T!>- Thiamethoxam @ 4 9 a.i.lkg seed treatment 
foJlowed by profenophos +cypermeth rin 44 EC @ 
1000 mf/ha 

T<s~ Thiamethoxam @ 4 9 a.i.lkg seed treatment fol 
lowed by monocrotophos 36 SL @ 750 mt/ha. 

T;- Carbofuran 3 G 5 00/0 seed treatment followed by 
spjnosad 48 SC @ 750 mflha. 

T(l_- Carbofuran 3 G 5 % seed treatment followed by 
profenophos +cypermethrin 44 E C @ 1000 mflha 

T~- Carbofuran 3 G 5 % seed treatment foHowed by 
n"lonocrotophos 36 SL @ 750 mr/ha. 

T, .. - Untreated contraJ 

Fig.1. Layout of bioefficacy experiment 



M.A.U., Parbhani. The site was uniform wah typical black cotton soil, 

having high fertility and fairly good drainage. 

3.2.2. Experimental design 

The experiment was laid out in a randomjzed block design 

with 10 treatments replicated thrice. The gross plot size was 3.6 x 4.2 m 

with 12 rows and 14 dibbles in each row. The spacing followed was 30 x 

30 ern. The fertmzer dose appried was 1 OO:50~50 kg NPK fha. The 

dIstance between two adjacent plols was 0.5 m whereas 1 m between the 

replications. The plan of layout is pres~nted in Fig. 1. 

3.2.3. Sowing 

Dibbling of okra var. Parbhani Kranti was done on 24th of 

February during 1 st year of research and on 26th of February during second 

year of investigations. Three seeds per hill were sown. After thinning, only 

two healthy plants per hill were maintained. 

342.4. Details of insecticides 

In the present investigation three insecticides were evaluated 

as seed dressers against the sucking pests (aphids, jassids and whiteflies) 

alternated with three insecticides as sprays against the okra shoot and frurt 

borer, E. vittel/a. Thus total nine combinations of seed dressers and spray 

tnsecticides were evaruated. The details of the insecticides used are given 

below. 

3.2.4~ 1. Imidacloprid 

It is the first generation neonicotinoid insecticide introduced by 

Bayer in 1991. It is a neurotoxin and acts by binding the nicotinrc 

acetylcholine receptor (Abbink, 199)). This chemical possesses plant 

systemic propertjes and ;s effective at low concentrations against a 
..... /. 

spectrum of sucking insects (Elbert et al' J 1991) and at higher 

concentration saga i nst varlotJs chewrng insects. 
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A : Nymph and adult of Aphis gossypU 

B : Ad ul1: of Anlrasca biguttulla biguttulla 

C : Adult of Bernisia tabaci 

Plate : 1 



1m idac loprid 
C9H10CINs02 

Chemical name-

1 [(6-chloro-3-pyridinyl)-methyIJ-4, 5-dihydro-N-N itro-1 H-imidazol-2-amine. 

Thiameth-oxam 
CsH,oCI N S0 3 S 

Chemical name-

3-(2 -chi 0 ro-th i a zo 1-5-ylm ethyl )~5-methyl-[ 1 ,3,5) oxadiazi na n-4 yl ide ne­

N-nitroamine. 

Fig .. 2~ Chemical formula and structure of 
A_ 1m idacloprid 
B~ Thiamethoxam 



Technical name 

Trade name 

Dose used 

Chemical name 

Chemical formuJa and structure­

Chemical class 

Chemical subclass 

Source 

3~2.4~2. Thiamethoxam 

Imidacloprid 

Gaucho® 

10 9 a.i.lkg seed 

1 [(6-ch loro-3-pyridlnyl )-m ethyi]-4, 5-

d i hyd ro-N -N itro~ 1 H - i m id azol-2-a m j n e. 

Gjven in Fjg. 2A-

Neonicotinoid 

Chloronicotinyl compound 

(first generation) 

Bayer Jndia Limited_ 

it is a second-generati on n eo n i coti no i d compound. 

ThiamethoxarTI interacts wrth receptor protein of nicotinic acetylcholine 

receptors in the nerve fibre membrane. It is a new systemic, broad­

spectrum insecticide for foliar use and seed treatment and has contact and 

stomach activity also. Following foliar application, the activity IS exce![ent 

against sucking pests and moderate against chewing pests in generaL It 

also shows excelJent activjty against soil insects. 

Technical name Thiamethoxam 

Trade name 

Dose used 

Chemica~ name 

Chemical formula and structure­

Chemical class 

Chemica1 subclass 

Source 

Cruiser® 

4 9 a.i.Jkg seed 

3-(2-chloro-thiazol-5-ylmethyl )-5-

methyl-(1 ,3,5} oxadiazinan-4 ylidene~ 

N-nitroa mine < 

Given in Fig. 2B. 

Neonicotinoid 

Th'anicotinyl compound 
(Second generation) 
Novartts (Syngenta) rndia Ltd, 
Mumbai. 
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3.2.4.3. Carbofuran 

It is a plant systemic broad-spectrum insecticide of carbamate 

group and effective against sucking pests. Also acts as miticide and 

nematicide. It is a crystalline solid having slight phenolic odour. It has a 

poor solubility in water and a little better so!ubilHy in organic solvents. 

Technical name 

Trade narne 
Dose used 
Chemical name 

Chenlicai fornlula and structure­
Chemical class 
Chemlcal subclass 
Source 

3.2.4.4. Spinosad 

Carbofuran 

Furadan® 3G 
5 % seed treatment 
2 ,3-dlhydro-2, 2-dimethyl-7-
be nzofu ra nyl cnethy Icarba mate . 

. ~ Given in Fig. 2C. 
Carbamate 
Phenyl carbamate 
Mis Rallis India Limited., 
Mumbai. 

The spinosyns are a new family of macroJlde pest control 

agents that are active against several classes of insects, especially 

Jepidopterous pests. A totaJ of 23 spinosyns has been isolated so far 

(Mertz and Yao, 1990), Spinosad is a nanle given to a nlJxture of spinosyn 

A (65-95 per cent) and spinosyn 0 (5-35 per cent), the active metabolite 

produced during fernlentat!on of a ra re naturally occurring soil bacterium, 

Saccharopo/yspora spinosa sp.nov. This newly discovered species 

belongs to the order of Actinomycetafes, a bacterium that exhibits fungal 

structure characteristics. Spinosad is selective and spares the key 

beneficials and pollinators and is environmentally safer due to low 

persistence (Miles and Dutton, 2000). It acts as both contact and stomach 

poison. Av@ilable information indicates that sp~nosad acts on the insect 

nerVOLlS systenl with the action on the nicotinic acetylcholine receptor and 

on GAB A receptor. 
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Ca rbofu ran 

C12H1SN03 

l 
.() ~ Cl - N - Cl-~ 

II I 
o }-1 

Chemical name-
2 j 3-di hydro-2, 2-dimethyl-7 -benzofurany1 methylcarbamate. 

Spinosad 
C

41
H

65 
N0

16 
(Spinosyn A) 

C42H67N016 (Spinosyn D) 

li~C ...... ~ 
. N ----r-.__ ~ 

ll~ c.... ]-I coo 
, --' ~ 

Chemical name-

It is a complex 'macrocyclic lactone' 

HlC 0 CHI 

~~OCIJI 
I OCI·I L 

.. ~o 

i) R = }-I ($ pi nosyn A) 
ii) R = CH, (Spinosyn D) 

Fig. 2. Chemical formula and structure of 
c. Carbofuran 
D. Spinosad 



-
Technical name 

Trade name 

Dose used 

ChemicaJ naJl1e 

Chemical form uJa and structu re-

Chemical class 

Source 
.' 

Spinosad 

Tracer 48 SC® 

750 ml/ha 

It is a cpmp1ex 'macrocyclic lactone
1 

Given in Fig. 20. 

Naturalyte 

Oe-Nocil Crop Protection Limited, 

Mumbai. 

3.2.4.5. Polytrin C 44® (Profenophos 40 % + cypermethrin 4 010) 

Dose used 1000 mtlha 

Source Novartis (Syngenta)' India Ltd., 

Mumabi. 

1. Profenophos:- tt is a broad spectrum insecticide~ non-systemic 

in nature. 1t afso has ovicidal action. It acts as contact and stomach poison 

and is effective against suckrng pests and caterpillars of Jepidopteran 

pests. 

Technical name 

Chemic~1 name 

P rofenophos 

o - (4-bromo-2-chlorophenyJ) O-ethyl 

S- propyl phosphorothioate. 

Chemica1 formula and structure- Given in Fig. 2E. 

Chemica! class Organophosphate 

2. Cypermethrin.. Jt is a common insecticide from synthetic 

pyrethroids. It acts as a contact and stomach poison. It is very effective 

against wide range of insects. Especially the catterpillars of lepidopteran 

pests 

Technical name 

Chemical name 

Cypermethrin 

(RS )-a-cyno-3-phenoxybenzyl-{ 1 

RS)-cisJ trans-3-(2. 2 dlchlorov'ny~)-

2,2-dimethyl cy cta p ro pane co rbo xyl ate. 
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Profenophos 
C

11
H

1S
Br CI0

3 
PS 

Chemical name-

a - (4-bromo-2-chJorophenyl) O-ethyl S- propyr phosphorothioate. 

Cypermeth rio 
C

22
H

19 
CI

2 
N0

3 

CJ L CII~ 

Cl~ = CH >~ 

Chemical name-

O---.r 

o a-.: 
II r ~ 
C.O.CH-

(RS)-a-cyno-3-phenoxybenzyJ-(1 RS)-cis, trans-3-(2~ 2 dichlorovinyl)-
2 ,2 -d FtTI e~b.Y.J cycJopropanecorboxyJa te. 

Monocrotophos 

C 7 H,4NOS P 

Chemical name-

/' I-I 
= C 

--eN 
H 
o 

__ 1-:1 

........... 
CH_. 

di methy' (E )-1-methyl-2 -m ethylcarba-moylvi ny[ phosphate. 

Fig6 2. Chemical formula and structure of 
E~ Profenophos 
F. Cypermeth,rin 
G. Monocrotophos 



Chemrcal formula and structure­

Chemical class 

3.2.4.6~ Monocrotophos 

Given ill. Fig. 2F. 

Synthetic pyrethroids 

It is a systemic insecticide having 'contact action and 'w1de!y 

used against a variety of insect pests from soft-bodied insects to leaf-

eating beetles. it is also effective against borers and bollworms. It has 

acaricidal property arso. 

Technical name 

Trade name 

Dose used 

Chemical name 

Chemical formula and structure­

Chemical class 

Chemical subclass 

Source 

3.2.5. Seed dressing procedure 

M onocrotop has 

Nuvacron 36 SL ® 

750 ml/ha 

dimethyl (E)-1-methyl-2-methylcarba-

moylvinyl phosphate. 

Given in Fig. 2G. 

Organophosphate 

Phosphate 

De-Noeil Crop Protection Limited, 

MumbaL 

3.2.5.1. Seed dressing of imidacloprid and thiamethoxam 

For this purpose
l 

weighed quantity of seed was taken in a 

piastic bag and weighed quantity o~ se~d dresser was spread over l1. 

Sufficient quantity of water was added with few drops of gum. Then the 

plastic bag was perfectly closed and shaken vigorously until uniform 

coating of the insecticide was formed over the seeds and was aUow to dry 

overnight. 

3.2.5 .. 2. Seed dress ing of ca rbofura n 

The procedure for seed dressing of carbofuran was followed 

as per the recommendations of Marathw.ada Agricultural University, 

Parbhani, M.S. For this purpose, a paste was prepared by mixing the 
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wheat flour in water wIth mild heating. weig hed quantity of granular 

carbofuran 5 per cent was added to it and mixed thoroughly. Then this 

paste was evenly applied to the weighed Bua·ntity of seed and allowed to 

dry overnight. 

3.2.6. Treatment application 

I nsecti ci d a I treatments of spi nosad, profeno phos + 

cypermethrin and monocrotophos were applied at 15 days intervaJ starting 

fro m 45 days after sowi ng. I n a II, th ree sprays were given d u ri ng both 

years of investigation. The spray volume for each spray was calculated by 

spraying untreated plots with plain water just upto drip-off stage. SpraYIng 

was done In early morning hours to avoid the mid day' heat. Measured 

quantity of Insecticide was taken in 500 ml capacity beaker and mixed in 

small quantity of water and then added to a bucket containing known 

quantity of water. The spreader-cum-sticker ISandovit was added @ 1 mi/lit 

for effective sticking of spray suspension on the surface of the crop. The 

sol utio n was sttrred with a wooden stick a nd then po u red in the spray ta n k 

using plastic funnel. Spraying was done using knapsack sprayer wJth solid 

cone nozzle. 

3.2.7. Methods of recording observations 

For recording observations, five plants from each plot were 

selected randomly and were tagged carefully. 

3.2.7.1. Observations on sucking pests 

Observations on the number of aphids, jassids (nymphs) and 

whiteflies were recorded from three leaves per plant, one each from top, 

middle and bottom canopy of the plant at 10 days interval starting from 15 

days after sowing. 

3.2.7.2. Observations on fruit damage 

Observations on infestation of okra fruits caused by shoot and 

fru It bore r, E. vittel/a were recorded at th e ti me of each pi cki ng. For th [s, 
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the infested and healthy fruits from each plot were weighed separately and 

per cent fruit infestation was worked out. 

3.2.7.3. Observations on yield 

The yield data on marketable quality fruits harvested at 

different plckings were recorded separately. Produce from all the pickings 

was totaled and yield per hectare was computed . 

. ' 
3.3 Economics of various treatment applications in okra pest 

management. 
Taking into account the average ·price of okra in the market 

and expenditure incurred, marginat. return and marginal cost was 

calculated and from these values the cost benefit ratios (CBR) were work 

out So' as to calculate the economics of different treatments, the cost of 

tnsecticides, ~abour charges and hiring charges of sprayer were summed 

up as marginal cost. The marginal product was calculated by subtracting 

control yleld from treatment :yleld and its monetary value as marginal 

returns was also calculated by considering' the average price of okra in the 

market. The marginal cost was subtracted from the marginal return to work 

out net return. The value of marginal return was divided by the value of 

marginal cost to get the cost benefit ratio. 

Formulae 

Marginal cost ::;::: 

Margi nal product ;::: 

Marg i na [ retu rn :::: 

Net return ::= 

Cost benefit ratio = 
(CBR) 

Cost of insecticide + labour charges + hiring 

charges of sprayer. 

Treatment yiel d - control yield 

Monetary value of marginal product . 
Marginal return ~ marginal cost. 

Marg i nat return 
-~----------------~---------------

Marginal cost 
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Cost- Details 

Imidacloprld (a.i.) 

Thiamethoxam (a.i.) 

Rs. 17/9 (Rs. 17000 Ikg) 

Rs. 34/g (Rs. 1 70/5 g) 

Carbofuran (Furadan 3G®) Rs. 80 Ikg 

Spinosad (Tracer 48 SC®) Rs. 1100 Ii 00 ml. 

Profenophos + Cypermethrin 44 EC (Polytrin C®) - Rs. 150 1250 m1. 

Monocrotophos 36 SL (Nuvacron®) - Rs. 90/250 mf. 

Labour charges 

Rs. 50 Ifabour/day 

2 labours/ha/spray 

.' 

Hiring charges of knapsac sprayer - Rs. 60 Ispray. 

Market value of okra - Rs. 8/kg (Rs. 800/q) 

3.4. Effect of different insecticidal treatments on larval 

parasitization of E~ vittella 

To study the effect of different insecticidal treatments on larval 

parasitoids of E. vittelfa, 10 !arvae of fruit borer were collected weekJy from 

each treatment and reared in laboratory till emergence of parasitoidsor 

pupation. Observations were recorded for five weeks during both the 

years. Per cent parasitization were calculated and data transformed to 

angular values. Statistical analysis was carried out using Randomized 

Block Design technique. 

345. Crop loss assessment due to key pests during various 

growth periods of okra 

insect injury of consists of the detrimentaJ acts of insects, 

which causes damage to the pJants. This would involve insect population 
l 

and insect behaviour. Plant damage is the effect of the insect injury on the 
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Fig~ 3~ Layout of crop loss assessment experiment 

Tr. No. 

T4 

Treatments 
Protection during vegetative stage only 
Protection during reproductive stage only 

protection through 0 ut growth period 

Untreated throug hout growth period 

Treatment deta ils = 

T, Thiamethoxam 4 9 aj.lkg seed treatment 

T2 Spinosad 48 SC @ 750 mrlha 

N 

Thiamethoxam 4 9 a.i.lkg seed treatment + spinosad 

48 SC @ 750 ml/ha 

Untreated contro'. 



planl. Plant damage mayor may not resu~t in crop losses. In some cases, 

the damage may even be beneficiar. The term ·crop rasses· considered to 

be quaJitative and quantitative reduction in the: yields, and the loss which 

can be avoided by applying chemicaJ contror measures against pests and . ,~-

diseases may be termed as 'avojdabre ross' 'Khosla, 1980). 

PopuJar techniques. of crop loss assessment by uSing 
'-._/ 

pesticides as per LeCJerg (1971 ) was foJJowed with modifications in design 

to su it th e req u i rements of present investigation s j. e. in stead of adopting 

paired plot, randomized bJock design was used to calcu'ate the 'osses due 

to key pests of okra during various growth periods. 

3.5.1 ~ Experimental details 

The fieJd experiments were conducted during the summer 

seasons of 2000-2001 and 2001-2002, and laid out in a randomized block 

design with .four treatments repJjcated fjve times. Gross plot size was 3.6 x 

4.2 m 2 . Spacing followed was 30 x 30 em. The plan of layout is presented 

In F~g. 3. 

Followjng treatments were jncJuded 

investigation. 

Tr. No~ Treatments 

in the present 

Protectfon during vegetative stage onfy 

Protection during reproductive stage only 

T4 

Protection throughout growth period 

Untreated throughout growth period 

Treatment details: 
T1 Thiamethoxam 4 9 a.L/kg seed treatment 

T2 Spinosad 48 se @ 750 ml/ha 

T 3 Thiamethoxam 4 9 aLL/kg seed treatment + spinosad 48 

SC @ 750 mllha 
Untreated control. 
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3.5.2. Application of insecticides 

]n the treatment T 1 • where the crop was protected during 

vegetative stage onJy, the seed was treated with thiamethoxam 4 9 a.i.lkg 

seed for controlling the sucking pests. In T 2, the crop was protected during 

fruiting stage only by giving sprays of spinosad 48 se @ 750 mllha at 15 

days interval starting from 45 OAS. In this treatment no protection was 

given in the vegetative stage. In T 3, the crop was protected completely 

throughout its growth period. The seed was treated with thiamethoxam 4 9 

a .LJkg to protect the crop against sucking pests. Thereafter to protect the 

crop in fruiting stage. spjnosad 48 SC sprays @ 750 ml/ha were 

administered at 15 days interval starting from 45 DAS. In T 4, the CfQP was 

kept unprotected throughout the growing period. 

3.5.3 Method of recording observalions .. 
Five plants were selec.ted randomly from each plot and 

labelled. The observations recorded dudng the experimentations are as 

be[ow. 

3.5.3.1 ~ Population of sucking pests 

Population count of aphids, jassids (nymphs) and whrteflfes 

were taken weekly from six leaves (two each from top. middle and bottom 

canopy of plant) on five tagged plants per plot selected at random 

commencing from 15 to 40 days of sowing. 

3.5~3.2. Infestation of fruit borer 

During each harvest carried out at 3 to 4 days interval, borer 

affected fruHs and healthy fruits from indivjdual plot were weighed. The 

percentage of borer infestation was calculated on the basis of cumulative 

data for an the pickings. The data on percentage fruit borer infestation 

were transformed to angular values before statistical anaJysjs. 
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3.5.3.3. Biometrical observations 

Observations on the plant height and number of leaves per 

plant were recorded at weekly interval throughout the crop life. The 

observations on the average leaf area and fresh leaf weight per plant were 

recorded on 40 days after sowing. 

3.5.4 Method used for a~ssing per cent crop loss 

judenko (1972) expressed the percentage yield loss per plant 

by the coefficient of harmfulness (~C) : 

Where, 

a 

b 

C (a-b) x100 
a 

Mea n yield of unattacked p~ants 

fYlean yield of attacked plants. 

The same method was adopted to assess the losses jn 

various pararneters studied. The per cent loss was caJcufated by 

COlllparing the various treatments to the treatment that afforded maximum 

protection and maximum increase in plant characters and yield. rn such a 

treatment the avoidable loss was con.sidered as nil. 

3.5.5. Statistical analysis ... 

The data were statistically analysed by standard "analysts of 
\., 

variance" method. (Panse and Sukhatme, 1967). 
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CHAPTER IV 

RESULTS 

The results obtained during the present investigations are 

presented under the following heads. 

4.1. Population dynamics of key pests of okra 

4.2. Bioefficacy of newer insecticides against key pests of okra. 

4.3 Effect of different insecticidal treatments on marketable fruit yield of 

okra. 

4.4. Economics of various treatment applications in okra pest 

management 

4.5. Effect of different insecticidal treatments on parasttization of Earias 

vittel/a. 

4.6. Crop loss assessment due to key pests during various growth 

periods of okra. 

4.1 Popu lation dynam ics of key pests ~f okra 

4.1.1 Population dynamics of key pests of okra during 2000- 2001. 

4.1.1.1 Population dyna mics of a ph ids 1 Aphis gossypii d uri ng 2000-

2001 

The data on population Huctuations of okra aphid, A. gossypii 

during summer season of 2000-2001 (Table 1, Fig. 4 and Appendix I) 

revealed that the aphid population ranged between O~OO to 16.10 

aphids I three leaves~ Incidence of aphids started from 10
th 

MW 

(0.05 aphids! three Jeaves) when the prevailing rainfall. maxlmum~ 

rnininllJrll tenlperature, morning and evening RH and bright sunshine 

hours were 0.00 mm, 34.8 0C, 16.6 cC, 55 per cent, 26 per cent 

and 1 0.5 hr"s / day, respectively. There after the population 
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1'ose to peak (16.10 aphids/ leaves) during the 18
th 

.{ MW when the prevailing rainfall, maximum- minrmum 

temperature, morning -evening R H and bright sunshine hours 

were 0.00 mm, 43~2°C,· 24.5°C, 330/0> 17% and 11.6 hrs/day, respectively. 

The popu lation decl i ned stead ily the reafter touch i ng 14. 00 a ph td sl th ree 

[eaves during 20th meteorological week. 

Table 1. Population dynamics of key pests of okra during summer 
2000-2001 

Sr. Meteorological week No. of No. of No. of Per cent 

No. and duration aphids jassids whiteflies fruit borer 

I three (nymphs) I three infestation 

leaves Ithree leaves 
leaves 

1. 9 (26 Feb-4 Mar.) 0.00 0.10 0.60 , 0.00 

2. 10(5 Mar.-11 Mar.) 0.05 1.55 0.30 0.00 

3. 11 (12 Mar.-18 Mar.) 2.55 2.30 3.00 0.00 

4. 12(19 Mar.-25 Mar.) 6.85 3.10 4.60 0.00 

5. 13(26 Mar.- 1 April) 8.60 6.00 5.00 0.00 

6. 14(2 April - 8 April) 10.75 16.50 6.00 15.01 

7~ 15(9 April - 15 April) 13.20 11.90 6.40 27.20 

8. 16 (16 April-22 April) 13.49 18.20 6.90 40.10 

1----

9. 1 7 (23 Apri 1-29 Apri I) 15.20 19.30 7.40 45.40 

16.10 25.10 9.20 57.80 

--

i 

~, 18(30 April - 6 May) 
---.-~.-

-------_ ... 

11 ~ 19(7 May-13 May) 14.40 24.70 8.70 53.20 

G2 20(14 May - 20 May) 14.00 22.00 7.90 
I 

51.10 
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4. 1.1.1.1 Correlation and regression studies between weather 

parameters and aphid population during 2000-2001 

4.1.1 .1.1 ~ 1 Correlation studies 

The data on correlation and regression coefficients between 

weather parameters and aphid popuJation are presented in Table 2. The 

resuns brought out significant positive correJation between aphid 

population and maximum temperature ( r = 0.788*""). Correlation of rainfaH, 

minimum temperature and brjght sunshine hours with aphid population 

were positive but non -sign~ficant. Whereas, the morning and evening 

relative hum idity sh owed neg ative non-sig n ifi cant correlation with aph id 

population. 

4.1.1 ~ 1 ~ 1.2 Regression studies 
f 

Simple regression was worked out between the weather 

parameters and the incidence of aphids. The regression coefficients *b' and 

constant 'a' were worked out and simple regression equations were set up 

(Table 2). Except the maximum temperature. the impact of aU other 

weathe r factors on incrdence of aphids was non sjgnificant. 

The correlation between maximum temperature (x) and aphid 

populatIon (y) was found to be significant and positive (r = 0.788**). The 

regression equation worked out was y :;;:: -52_86 + 1.631 x whjch jndicated 

that for every unit increase in maximum temperature, the aphid population 

increased by 1.631. 

4.1 ~ 1 ~2 Population dynamics of jassids, Amrasca biguttu/la 

biguttulla during 2000-2001 ~ 

The incidence of jassids started during 9
th 

MW 

recording 0.10 jassidsl three leaves. when the prevaJling rainfall, 

maximum-minimum temperature, morning- evening RH and 

bright sunshine hours were 0.00 mmJ 35.4°C, 16.4°C, 60 per cent, 28 per 

cent and 11.0 hrs/day (Table 1 and Fig. 5). Thereafter the population rose 
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steadiJy showing a smaJJer peak in 14th MW (16.10 jassids I three leave~)T 

I n next week (15 th MW) the popu lation decreased to 11.90 j assids I t~J;~e 
leaves. The highest jassids population was recorded in the 18

th 
MW (25.10 

jassids Ithree leaves) when the prevaHing rainfall, max.-min. temperatu re, 

morning-evening relative humidity and bdght sunshine hours were 0.00 

mm, 43.2°C, 24.5°C. 33 per cent. 17 per cent and 11.6 hrs/day, 

re s pe ctive /y. 

4.1.1 ~2~ 1 Correlation and regression studies between weather 

parameters and jassid population during 200D-2001 

4.1 ~ 1 ~2~ 1 ~ 1 Correlation studies 

'fhe data on correlation and regression coefficients between 

weather parameters and jassid population are presented in Tab~e 2. The 

resuJts indicated that the correration of jassid population with maximum 

temperature was signifjcant and positive ( r ;::; 0.836**). AI] other weather 

parameters except morning relative humidity showed positive but non­

significant correlation with jassid population. The morning f'.H 

showed negative and non-significant correlation. 

4.1.1.2.1.2 Regression stu dies 

The simple regression equation worked out for maxlmut-n 

temperature was y = -94.01 + 2.784x indicating 2.784 Increase in jassid 

population for every unit increase in the maximum temperature. The 

impact of all other weather factors on .the incidence of jassids was non 

significant. 

4.1.1 ~3 Population dynamics of whiteflies~ Bemisia tabaci during 

2000-2001 

The incidence of whitefly started from 9 th MW (0.60 whiteflies 

Ithree reaves) (Tabfe 1 and Fig. 6). In the next MeteorologicaJ Week (10
th

) 

the whitefly' popu!ation decreased sHghtly to 0.30 whiteflies/three leaves. 

Thereafter the population increased steadily reaching its peak (9.20 
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whiteflies/three leaves) in the 18th MW when the corresponding rainfalJ, 

maximum - minimum temperature, morning-evening RH and BSS were 0.0 

mm, 43.2oC, 24.SoC, 33 per cent, 17 per cent and 11.6 hrs/day, 

respectively. From 17th MW. the whitefJy population remain ed mo re or less 

constant. 

4.1.1.3~ 1 Correlation and regression studies between weather 

parameters and whitefly population during 2000~2001 

4.1_1 .. 3.1,1 Correlation studies 

The observations on the correlation and regression 

coefficients between weather parameters and wh.tefly popuJa tion for the 

year 2000-200 1 are presented in Table 2. Only the maximum temperature 

showed the significant positive correlation (r = 0.841 **). 

4.1.3.2. Regression studies 

Simp1e regression was worked out between whitefly 

population and weather factors. The regression coefficient I b' an d c<?nstant 

'a' were worked out and simple regression equatjons were set up. Ralnfa~t, 

minimum temperature. and bright sunshjne hours showed non-sjgnificant 

positive impact on whitefly population. The impact of morning and evening 

RH was negative and non-sjgnificant. 

The regression equation worked out for maximum temperature 

and whitefly popu'ation was y = -24.47 + 0.861 x which jndicated that for 

every unit increase in the maximum temperature. the whitefly population 

increased by 0.861. 

4.1.1.4 Popu[ation dynamics of E. vittella (per cent fruit 

infes tation during 2000-2001) 

The data perta,ning to per" cent fruit \nfestation by E. vitteJla 

during summer season of 2000-2001 are presented in Tab\e ""' and Flg. 7. 

It is evident from the data that the fruit infestation ranged from 

15.01 to 57.80 per cent. The lowest fruit jnfestation (15.01 per cent) was 
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recorded rn the 14U
) MW when the prevailjng rajnfaJI, maximum - minirnum 

temperature, morning-evening RH and ass were 11.0 mm. 36.2
o

C. 

20.SoC. 60 per cent, 31 per cent and 9.1 hrs/day. respectively. In 15
th 

and 

16 th MW the fruit infestation increased fastly and recorded 27.20 an~ 40.10 

per cent fruit infestation, respectively. The highest fruit infestation (57.80 

per cent) was recorded in the 18th MW when the corresponding rainfall, 

maximum-minimum, temperature, morning -evenrng RH and BSS were 0.0 

rnnl, 43.2o C, 24. SoC, 33 per cent, 17 per cent and 11.6 hrs/day, 

respectively. Thereafter the per cent fruit Infestation decreased very sJowly. 

4.1.1.4.1 Correlation and regression studies between weather 

parameters and per cent fruit infestation during 2000-2001 

4.1.1.4.1 .1 Co rrelation stu dies 

The pertinent data on per cent frujt infestation and correlatJon 

and regression coefficients are presented in Table 2- Signjficant positive 

correrationship was observed between per cent fruit infestation and 

maximum temperature ( r = 0.80**). AU other weather parameters except 

mornjng RH showed positjve and non-significant correlation. Whereas the 

correlation between morning RH and per cent fruit jnfestation was negative 

and non signjficant 

4.1.1.4.1.2 Reg~ession studies 

SimpJe regression equation worked out for maximum 

temperature and per cent fruit infestation was y :=: -252.6 + 7.228 x 

indicating 7.228 per cent increase in fruit infestation for every u nit increase 

jn the maximum temperature (Table 2). 

56 



-
4.1.2. Population dynamics of key pests of okra during 2001-

2002 

4.1_2.1 Population dynamics of aphids, Aphis gossypii quring 

2001-2002 

The data from Table 3 reveafed that the aphid Incidence 

started In 10th MW (0.05 aphids/three leaves) when the corresponding 

rainfall, maximum minjmum temperature, morning-evening relative 

humidity and BSS were 0_0 mm, 3"6.0o C, 15.7oC, 54 per cent, 19 per cent 

and 10.9 hrs/days, respectively (Fig. 4 and Appendix II). 

Table 3. Population dynamics of key pests of okra during summer 
2001-2002 

._ 
Sr. Meteorological week No. of No. of No. of Per cent 

No. and duration aphids jassids whiteflies fruit borer 
I three (nymphs) I thr"ee infestation 
leaves "'three leaves 

leaves 
1 _ 9 (26 Feb-4 Mar.) 0.00 0.00 0.00 0.00 

2. 10(5 Mar_-11 Mar.) 0_05 0.40 0.60 0.00 
" -

3. 11 (12 Mar.-18 Mar.) 4.55 " 0.10 3.05 0.00 
r-------

4. 12(1 f1 Mar.-25 Mar.) 9.05 2.10 5.60 0.00 

5. 13(26 Mar_- 1 April) 11.90 
, 2.40 5.50 0.00 

6. 14(2 April - 8 April) 11_30 2.05 6.10 0.00 

7. 15(9 April - 15 April) 13_20 5.45 6.70 25.85 

8. 16 (16 April-22 Apri I) 14.70 8.50 7.50 31.40 

9. 17 (23 April-29 April) 15.00 14.40 7_90 42~OO 

10. 18(30 April - 6 May) 16.10 21.20 8_40 51.30 

1----
21.00 7.80 48.40 11 . 19(7 May-13 May) 15.85 

12. 20( 14 May - 20 May) 12.56 19.80 7.20 ~ 48.10 
! 

Thereafter the population rose slowly upto 13
th 

MW (11.90 

aphIds/three leaves). In 14th MW, the population decreased slightly (11.30 
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aphids/ three leaves). Highest aphid population (16.10 aphids/three 

leaves) was recorded in the 18th MW when the prevailing r.ainfal[, 

max[mum~minimum temperature, morning - evening RH and ass were 0.0 

mm, 43.90C, 26.3 0 C, 40 per cent, 13 per cent and 10.9 hrsJday, 

respectively. Thereafter the population decreased slowly upto the end of 

crop. 

4.1.2.1.1. 

4.1.2.1 .1. 1 

Correlation and regression studies between weather 

parameters and aphid population during 2001-2002 

Correlation studies 

The data on correlation and regression coefficient between 

weather parameters and aphid population are presented in Table 4. The 

results brought out significant positive correlation between' aphid 

population and maximum and minimum temperature ( r = 0.921 **t 0.801 **, 

respectively). Correlation of morning and evening RH was negative and 

non-significant whereas, rainfall and BSS showed positive but non­

significant correlation with the aphid population. 

4.1.2.1.1.2. Reg ression studies 

Simple regression was worked out between weather 

parameters and incidence of aphids. The regression coefficients 'b' and 

constants 'a' were worked out and simple regression equations were set 

up (Table 4). Only the maximum and m!nimum temperature showed 

significant positive impact. The regression equation worked out for 

maximum temperature (x) and aphid population (y) was y = -67.88 + 

1.977x which indicated that the aphid population increased by 1.977 for 

every unit increase in maximum temperature_ The regression equation 

worked out for mrnimum temperature was Y = -10.26 + 0.973 x. 
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4.1_2.2. Population dynamics of jassid, Atnrasca biguttu/Ja 

biguttulla during 2001-2002 

The observations on the jassid population (Table 3 and .Fig- 5) 

indicated that the ja$sid attack started In 10th MW recording 0.40 jassids I 

three leaves when the prevailing rainfall. maxjmum-minimum temperature, 

morn~ng-evening RH and BSS were 0.0 mm, 36.0°C, 15.7°C, 54 per cent, 

19 per cent and 10,9 hrsJday, respectively. In the next week (11 th MW), 

the jassid population decreased sJjghUy (0.10 jassidsfthree leaves). 

Thereafter the popu lation rose stead i Iy and reached its peak (21 .20 jass rd s 

/ three leaves) during 18th MW, In this, a slight reduction in the jassid 

population (2.05 jassids/three leaves) was observed during 14th MW when 

the corresponding rainfall, maximum-minimum temperature, morning -

evening RH, and BSS were 0.5 mm, 39.8°C, 21.SoC, 53 per cent, 20 per 

cent and 10.0 hrs/day. respectiveJy. After 18
th 

MW, the population 

remained more or less constant. 

Correlation and regression studies between weather 

parameters and jassid population during 2001 ... 2002 

4.1.2.2.1.1. Correlation studies 

The data on correlation and regression coefficients between 

jassid population and weather parameters are presented in Table 4. The 

results showed that the correlation of jassid population with maximum and 

minimum temperature were posjtive and signjficant (r = 0.866** and 

r = 0.859**, respectively). Rest of the weather factors showed non­

significant assoc~ation with jassid population. 

4.1.2.2~ 1.2. Regression studies 

The reg ression equations were set up by worki ng out 

regression coefficrents (b) and constants (a). The regression equation for 

maximum and minimum temperature were Y = -104.1 + 2.843 x and y = -

25.38 + 1.597 x, respectively. 
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4.1.2.3~ Population dynamics of whitefly, 

2001-2002 

B. tabaci during 

The data from Table 3 revealed that during summer season of 

2001-2002, the whitefly population ranged between 0.60 to 8.40 

whiteflies/three leaves. The lowest population (0.60 I three leaves) was 

recorded during 10th MW when the prevailing rainfall, maximum -minimum 

temperature , morning -evening RH and BSS were 0.0 mm, 36.0
o

C, 

15.7oC, 54 per cent. 19 per cent and 10.9 hrs/day, respectively. The 

population increased thereafter steadily and reached its peak (8.40 

whiteflies I three leaves) in the 18th MW (30 April to 6 May) (Fig. 6). 

4.1.2.3.1. Correlation and regression studies between weather 

parameters and whitefly population during 2001-2002 

4.1.2.3.1.1. Correlation studies 

The corresponding data on correlation and regression 

coefficients between whitefly population and weather parameter (Table 4) 

indicated that the correlation of whitefly population with maximum and 

minimum temperature was positive and significant ( r = 0.925** and 

0.819**, respectivery). Rest of the weather parameters showed non­

significant correlatjon with whltefly population. 

4.1.2.3.1.2. Regression studies 

The impact of all weather parameters except maximum and 

minimum temperature on whitefJy population was non-significant. The 

regression equation worked out for maximum temperature was Y = 33.92 -

0.999 x and for minimum temperature was y = -4.977 + 0.500 x. 

4.1.2.4. Population dynamics of E. villella (per cent fruit infestation) 

during 2001-2002 

The data on. per cent fruit infestation by E. vittella (Table 3 and 

Fig. 7) indicated that the fruit infestation ranged between 25.85 to 51 .30 

per cent From 15th MW onwards l the per cent fruit infestation rose slowly 
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and reached jts peak (51.70 per cent) during 18
th 

MW. From 16
th 

.to 17th 

MW, the fruit infestation increased considerabry (31.40 to 42.00 per cent). 

when the prevailing rainfall. maximum-minimum temperature, morning -

evening RH, and BSS were 0.0 mm, 42.2o C, 20.90C, 39 per cent, 14 per 

cent and 11.9 hrs/day, respectively. Thereafter, the per cent fruit 

infestation decreased slowJy upto the end of crop. 

461.2.461. Correlation and regression studies between weather 

parameters and per cent fruit infestation during 2001-2002 

4.1 .2 .4~ 1 _ 1. Corre lati on stud ies 

The data on per cent fruit infestation and correration and 

regression coefficients are presented in Table 4. The significant positive 

correlationship was observed between per cent fruit infestation and 

maximum and minimum temperature ( r ::=: 0.80** each). All other weather 

parameters showed non-significant correlation wjth per cent fruit 

infestation. 

4~ 1 _2~4.1. 2. Reg ressi 0 n stu dies 

Simple regression equations were set up by finding out 

regression coefficient (b). and constant (a)- The regression equation for 

maximum temperature was found to be y = -274.4 + 7.475 x which 

indicated that for every unit increase in maximum temperature, the fruit 

infestation increased by 7.47 per cent. The reg ression equation for 

minimum temperature was Y = -67.58 + 4.206 x indlcating 4.206 per cent 

increase in fruit infestation for every unit increase in minimum temperature. 
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4.1.3 . Correlation and regression studies between weather 

parameters and key pests of okra for the year 2000-2001 and 

2001 -2002 (poa led) 

4~ 1 .3.1 Correlation and regression studies 

parameters and incidence of aphids, A", 

4.1.3.1.1 Correlation studies 

between weather 

gossypii. 

The data on correlatron and regression coefficjents between 

weather parameters and aphid population are presented in Table 5~ The 

resuJts indicated that aphid population showed significant positive 

correlations with maximum and minimum temperature (r :;;;:: 0.835** and 

0.821 ** respectively)~ The correJation with morning re~ative humidity was 

significant but negative (r = -0.667**) whereas that of with evening relative 

humidity, it was negative and non significant. Rest of the weather 

para meters showed non-sig nifica nt carre latio n with a ph id popu lation. 

4~ 1 ~3.1_2 Regression studies 

Simple regression was worked out between weather 
---------------------
parameters and incidence of aphids. The regression coefflcients----'-b"I .. 811d 

constant la l were worked out and simple regression equatlons were set up 

(Table 5). Maximum and minimum temperature had significant positive 

~mpact whereas morning retative humidity had significant but negative 

effect on the aphid population. The reg ression eq uatlon s wo rked out for 

maximum temperature, minimum temperature and morning relative 

humjdity were y ::: -55.28 + 1.674 x. Y = ~14.42 + 1.160 x and y == 30.61 -

0.4285 x ~ respectively which indicated that for every unit increase in 

maximum and minimum temperature, the aphid population increased by 

1.674 and 1.160,. respectively and for every unit increase in morning 

relative humidity, the aphid population decreased by O~4285. 
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4.1.3.2 

4.1.3.2.1 

Correlation and regression studies between weather 

parameters and incidence of jassids 

Correlatjon studies 

The pertaining data presented in Table 5 brought out 

significant positive correlatjon between jassid population and maximunl 

and minimum temperature ( r = 0.748** and 0.847**). The correJation of 

jassid population with morning rerative humidity was signjficant but 

negative (r = - 0.613**). Res"t of the weather factors showed non­

signif;cant correJation with jassid population. 

4.1.3~2.2 Regression studies 

The simpte regression equations were set up by calcuJatjng 

regression coefficients Ib l and constants lal . Only maximum temperature, 

lninimum temperature and morning relative humidity showed signjficant 

effect on the jassid population. The simple regression equations worked 

out for maximum temperature, mjnimum temperature and morning relative 

humidity were y = -84.18 + '2.428 x, y;:::; -30.24 + 1.937x and y = 41.20 -

0.6379 x. These equations revealed that for every unjt jncrease in the 

above parameters, the jassid popuration increased by 2.428, 1.937 and 

decreased by 0.6379, respectively. 

4.1.3.3 Correlation and regression studies between w.eather 

parameters and jncidence" of whitefly 

4.1.3.3.1 Correlation studies 

The data on correlation and regression coefficients between 

weather parameters and whitefly population are presented in Table 5. The 

results brought out s\gnificant positive correlation between whjtefty 

population and maximum and minimum temperature (r = 0.854 .... * and 

0.844**, respecUvely). Though the correlation with morning relatjve 

humidity was significant but it has negatrve impact (r := ~ 0.663""'""'). Evening 

relative humidity had negative and non-significant correlation whereas 
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rainfall and bright sunshine hours had positive but non-significant 

correlation with the pest population. 

4.1.3.3.2 Regression studies 

The simple regression equations worked out for maximum, 

minimum temperature and morning relative humidity were Y = -27.68 + 

O.8528x, y ::::; -6.924 + 0.5937 x and y = 15.77 - O.2120x, respectively 

indicating 0.8528, 0.5937 increase and 0.2120 decrease in the whitefly 

population for every unit increase in the maximum - minimum temperature 

and morning relative humidity. Rest of the abiotic factors have non-

significant impact on pest population. 

4.1.3.4 Correlation and regression studies between weather 

parameters and per cent fruit infestation 

4.1.3.4.1 Correlation studies 

The data on correlation between weather parameters and per 

cent fruit infestation (TabJe 5) revealed that there is significant positive 

correlation between maximum-minimum temperature and per cent fruit 

infestation (r = 0.818** and 0.877**, respectively). The correlation with 

morning relative humidity was significant but negative (r :::: ~O.621 *""'). Rest 

of the weather factors showed non-significant correJation with per cent fruit 

infestation. 

4.1.3.4.2 Regression studies. 

The simple regression equations were worked out by 

calculating regression coefficients 'b' and constant la' (Table 5). Onty 

maximum and minimum temperature showed positive and significant 

impact on per cent fruit infestation. The simple regression equations 

worked out for maximum and minimum temperature were Y = - 236.9 + 

6.662 x and y = -82.98 + 5.031 x indipating 6.62 % and 5.031 % increase 

in frult infestation for every unit increase in above weather factors 

respectively. The morning relative humidity brought out signIficant but 
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negative impact on frujt infestation. The simp1e regression equation worked 

out was y = 100.8 - 1.620 x which revealed that for every unit jncrease jn 

morning relative humidity~ the fruit infest~tion decreased by 1.620 per cent. 

Remaining weather factors showed non-significant effect on fruit 

rnfestation. 

4~2. Bioefficacy of newer insecticides against key pests of okra 

4~2.1 ~ Bioefficacy of seed dressers against sucking pests of okra 

In this experiment. the response of the different systemjc 

insecticides as seed dressers for the contror of sucking pests of okra was 

measured in terms of pest population survived on the plants after a 

spectfied period i.e. 15, 25 and 35 DAS (Days after sowing). 

4.2.1.1. Bioefficacy of seed dressers against aphids 

4.2.1.1.1. Bio~fficacy of seed dressers against aphids, A .. 

gossypii, during 2000-2001 

It is evident from Tab1e 6 that all the treatments were 

significantly superior over control at 15 DAS In reducing the aphid 

popu1ation except the treatment T 7 (Carbofuran 3G @ 5 per cent seed 

treatment) which was at par with the control. The lowest aphid popu1ation 

(0.06 aphids/leaf) was recorded in the treatment T 5 (thiamethoxam @ 4 9 

a. i.lkg seed). 

The aphid population at 25 DAS ranged between 1.20 to 5_20 

aphids /Ieaf. AU the treatments were significantly superior over control jn 

reducing aphid popuJation_ The' Jowest aphid population (1 .20 aphids !Ieaf) 

was recorded in the treatment Ts (thiamethoxam @ 4 9 a.i.lkg seed), 

folJowed by the treatments of thiametr.oxam @ 4 9 a.r. Ikg seed treatn1ent 

(T4~ T 6 ) and imidacloprid @ 10 9 a.i. Ikg seed treatment (T2 and T 3) which 

were at par with each other. The least effective treatments were of 

carbofuran 3 G @ 5 % seed treatment (T 71 T 8 and T 9) all of which were at 
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par with each other. The highest aphid popuJation (5.20 aphids/leaf) was 

recorded tn untreated controL 

Table 6. Bioefficacy of seed dressers against aphids, A, 

gossypii during 2000-2001 

f Treatment 

T 1 - rmidacloprid @ 10 9 a.i./kg seed treatment 

followed by spinosad 48 SC @ 750 m!lha. 

T 2 - Im~dacloprid @ 10 9 a,i.lkg seed treatment 

followed by profenophos +cypermethrin 44 EC 

Number of aphids Ileaf 
15 25 35 ' 

DAS DAS DAS 
0.80 2.80 4.46 

(1 .13)* (1.79) (2.22) 
0.73 2.20 3.80 

(1.07) {1.62} (2.07) 
@ 1000 ml/ha 

T3 - Imldacloprid @10 9 a,i./kg seed treatment 0.20 2.26 r' 4 66 
followed by monocrotophos 36 SL @ 750mtlha. (0.83) (1.66) 1 (2:26) 

T 4~ Thiamethoxam @ 4 9 a,i.lkg seed treatment 0.26 1.46 3.66 
_ .,.-::--_f---,-,o----:u-ow-e----:d,-----b_..;...y-S...:.,p-i n_o.,-s_Cl-d-4_8---:--::S_C-@...;:=::._-7-50_m_I_/h-a_. __ --+-----l(,_ IO~._.::.8-7....1.)_f________{L..1-• ....:.3-9__.):..__- __ _l2. 03) 
T 5- Th iamethoxam @ 4 9 a. i.Ikg seed treatment O. 06 1 .20 4. 06 

followed by profenophos +cypermeth rin 44 EC (0. 75) ( 1 .29) (2. 1 3) 
____ _@ 1000 ml/ha -
T 6- Thiamethoxam @ 4 9 a.i.Ikg seed treatment 0.73 1.93 4.00 

fo][owed by monocrotophos 36 SL @ 750ml/ha. (1.10)_ (1.55) _i?~-
T 7- Carbofu ra n 3 G 5 % seed treatme nt followed by 1 .20 3.66 5. 20 

spinosad 48 SC @ 750 ml/ha. (1.27) (2.00) (2.38) 
I T 8- Carbofura n 3 G 5 % seed treatment followed by 0 . 60 4.26 5. 93 
f profenophos +cypermeth rin 44 EC @ 1000 mi/ha (1 .01 ) (2. 1 7) ~ ~~_ 
t T 9- Carbofuran 3 G 5 °/0 seed treatment followed by 1.00 4.40 5.80 
I __ ~_~ocr?~?phOS 36 SL_,@750ml/ha.. __ _j_ 1_._2_O___.)'-----!-("'---2~._2-O:.....l.},- -- --(?~§-Q)- .. 

2.20 5.20 6.40 
T - Untreated control 

10 

SE + 
CD at 5 % 

.. 

* Figures in parentheses are ~. ,x ,+ 0.5 

(1.63) (2.38) (2.62) 
0.13 0.13 0.07 
0.39 0.41 0.20 

transformed values 

As compared to 25 DAS~ the aphid population increased in all 

the treatments at 35 DAS after sowing (Table 6). All the treatments ~except 

the treatments of carbofuran 3 G @ 5 % seed treatment eTa and T 9) were 

super10r over control. The lowest aphid popuiation (3.66 aphids Ileaf) was 

recorded in the treatment T 4 (thiamethoxam @ 4 9 a. i.lkg seed) followed 
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by the treatments T 2, T 6, T 5 and T 1 wh ich were at pa r with each other. 

These treatments were followed by the treatment T3 (imidacloprid @ jag 

a. i .lkg seed) and T 7 (Carbofuran 3 G @ 5 % seed treatment) whjch were at 

par with each other and recorded 4.66 and 5.20 aphids IJeaf, respe.ctiveJy, 

The untreated control recorded the h.ighest population i.e. 6.40 aphids/leaf. 

4.2.1.1.2. Bioefficacy of seed dressers against aphids, A~ 

gossypii during 2001-2002 

During 2001-2002, as IS evident from Table 7, all the 

treatments were significantly superior over control on 15 DAS in reducing 

aphid population. In the treatments of thiamethoxam @ 4 9 a.r.lkg seed (T<1 

and T6 ), no aphids were observed. These two treatments were at par with 

the treatments T 5 (thiamethoxam @ 4 9 a. i. / kg seed). T 3 and T 2 , 
(imidaclopdd @ 10 9 a.L/kg seed). It was foUowed by the treatments T1 

(imidacioprjd @10 9 a.i.lkg seed) and ·T7 and Ta (carbofuran 3 G @ 5 0/0 

seed treatment). Among djfferent treatments, the highest aphid popu~atjon 

was recorded in the treatment T 9 (1 + 00 a P0rds Ileaf). 

Data on 25 DAS indioated t,hat the Jeast aphid population was 

recorded the treatment T 5 (1 .66 aphids /feat) fo11owed by the treatment T 1, 

T 6 and T4 which were at par with each other. The next effectIve treatments 

found were T 3 and T 2 (imidacloprid @ 10 9 a. i. {kg seed). The least 

effective treatments were carbofuran 3 G @ 5 % seed treatment (T 7, T 8 

and Tg). 

At 35 DAS, aJI the treatment$ recorded 'ower aphid population 

than the controI. The most effectrve treatment was T6 (thiamethoxam @ 4 

9 a. i.lkg seed) which recorded 3.53 aphids Ileaf. AH the treatments of 

imidacloprid @ 10 9 a.i.lkg seed (T3 , T1 and T 2 ) and thiamethoxam @ 4 9 

a.i. Ikg seed (T6 , Ts and T 4 ) were found at par with each other. Whereas 

the treatments of carbofuran 3 G @ 5 % seed treatment (T 9, T 7 and T 8) 

recorded the aphid population which was at par with the untreated control. 
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The highest aphid population (6.53 aphids Ileaf ) was recorded In the 

untreated control. 

Table 7. Bioefficacy of seed dressers against aphids, A. 

during 2001-2002 

go_ssypii 

I, Treatments Number of aphi'ds /Jeaf~ 
15 DAS 25 DAS 35 DAS 

1 T i - Imidacloprid @ i 0 9 a i,lkg seed treatment 0.40 2.00 4.20 

j followed by spino sad 48 SC @ 750 ml/ha. (0.93)* (1 .57) (2.16) 
T 2 - [mjdadoprid @ 10 9 a.i.lkg seed treatme'nt 0.33 2.86 4.40 

fonawed by profenophos +cypermethdn 44 EC (0.90) (1.83) (2.21 ) 
@ 1000 mllha 

T 3 - I rn idacloprid @1 0 9 a, i.lkg seed treatment 0.13 2.40 3.86 
followed by monocrotophos 36 SL @ 750ml/ha. (0.79) (1.70) (2.08) 1 

I 

T4 - Thiamethoxam @ 4 9 a.i.lkg seed treatment 0.00 2.20 4.26 
followed by sp[nosad 48 SC @ 750 ml/ha. (0.70) (1.64 ) (2.18) 

Ts~ Thiamethoxam @ 4 9 a.i.lkg seed treatment 0.06 1.66 3.80 
followed b~r profenophos +cypermethrin 44 EC (0.75 ) (1.46) (2.06) 

rti2 1000 mllh a 
", 

T6 - Thiamethoxam @ 4 9 a.i.lkg seed treatment 0.00 2.06 3.53 
followed by monocrotophos 36 SL @ 750ml/ha. (0.70) (1.58 ) (2.00) 

'1 
, 

1"7- Carbofuran 3 G 5 % seed treatment followed by 0.60 4.00 5.80 
spinosad 48 SC @ 750 ml/ha. (1.04 ) (2.11 ) (2.50} 

Ta- Carbofuran 3 G 5 % seed treatment followed by 0.66 4.60 6.00 
profenophos +cypermethrin 44 EC @ 1000 ml/ha (1.07) (2.25 )_ (2.54 

-_. 
T 9- Carbofuran 3 G 5 % seed treatment foHowed by 1.00 4.66 5.46 

~ monocrolophos 36 SL @ 750 mllha, (1.21 ) (2.26) (2.44 

- Untreated control 
2.00 5.20 6.53 

10 (1.57) (2.38) (2.652 
I SE + 0.06 0.07 0.07 

, CD at 5 a/a 0.20 0.23 0.22 

* Figures in parentheses are ~ x + 0.5 tra nsformed val u es 

4.2.1.1.3. Bioefficacy of seed dressers against aphids during 2000~ 

2001 and 2001-2002 (pooled) 

The pooled results for the year 2000-2001 (Table 8) indicated 

that all the treatments were significantly superior over control in reducing 

the aphid population. 
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The aphid population on 15 DAS ranged from 0_13 

aphjds /Jeaf to 2.10 aphids I leaf. The most effective treatments in 

controlJing aphids were thiamethoxam @ 4 9 a.i.lkg seed (T4 • Ts and T6 ) 

followed by T 3 (imidacfoprid @ 10 9 a.L/kg seed) which were at par with 

each other. 

Table 8. . Bioefficacy of seed dressers against aphids (pooled), 

during 2000- 2001 and 2001-2002 

f

--Treatments Number of aphids Ileaf 
15 DAS 25 DAS 35 DAS 

T 1 ~ Irnidaclopnd @ 10 9 a.i.lkg seed treatment 0.60 2.40 4.43 

j
' followed by spinosad 48 SC@750ml/ha. (0.97)* (1.62)~ (2.191 __ 1 
: T:;;-='--imidacloprid @1'6 9 a.i.lkg seed treatment 0.53 2_53 4.10 I 
[

followed by profenophos +cypermethrin 44 EC (0.93) (1.77) (2.14) 
, __ @ 1000 ml/ha 
j T 3 - Imjdaclopdc @10 9 a.i.Jkg seed treatment 0.16 2.33 4.26 I 
! followed by monocrotophos 36 Sl @ 750mUha. (0.79) (1.69) (2.17) 

T - Untreated control 
100 

_.----~---

SE + 
CD at 5 0/0 

* Figures in parentheses are ~ x + 0.5 

2.10 5.20 6.46 
(1.58) (2.38) ~.63} 

0.06 0.06 0.07 
0.16 0.19 0.19 

transformed values 

Among different treatments, the least effective treatments 

were of carbofuran 3 G @ 5 % seed - treatment (T 8, T 7 and T 9)' The 

untreated control recorded the highest number of (2.10) aphids /Ieaf. 
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The data collected on 25 DAS (Table 8) revealed that a11 the 

treatments were signffica~tly super;or over control in reducing the aphid 

population. The aphid population ranged between 1.43 to 5.20 aphids neaf 

The most effective treatments were of thiamethoxam @ 4 9 a.L/kg seed 

treatment (T 5. T -1 and T 6). which were at par with each other. The next best 

treatments were of imidacloprjd @ 10 9 a.L/kg seed treatment (T 1. T 3 and 

T 2), which were at par with each other. The Jeast effective treatments were 

of carbofuran 3 G @ 5 010 seed treatment (T7 • Ta and Tg). The untreated 

control recorded 5.20 aphids neaf. 

Aphid population on 35 DAS ranged from 3.76 to 6.46 aphids I 

reaf. AU the treatments were signifjcant~y superior over control. AU the 

treatments of thiamethoxam @ 4 9 a.i.lkg seed treatment (Tt), T5 and T 4 ) 

and inlidacloprjd @ 10 g a.i./kg seed treatment (T 2 and T 3) were at par with 

each other. The least effective treatments were of carbofuran 3G @ 5 0/0 

seed treatment (T 7. Tg and Ta). The untreated controf recorded highest 

number of aphids (6.46 / reaf). 

4.2.1.2. Bioefficacy of seed dressers against jassids (nynlphs) 

4.2.1.2 .. 1. Bioefficacy of seed dressers against jassids, A. 

biguttulla biguttulla during 2000-2001 

The data on jassid population during 2000-2001 (Table 9) 

indicated that the jassid popuJation ranged between 0.00 Jleaf to 0.73 

jassids (nymph) treaf on 15 DAS. Arr the treatments were significantly 

superior over control in reducing jassid population. The most effective 

treatments were T4 and Ts (thjamethoxam @ 4 9 a.i.lkg seed) which 

recorded no jassids. These treatments were followed by the treatment T 3 

(jmidacfoprid @ 10 9 a.L/kg seed). All these treatments wece at par with 

each other. The rest of the treatments ·were intermediate and at par with 

each other. The untreated control recorded highest number of jassids (0.73 

jassids/feaf) . 
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The data on 25 DAS (Table 9) showed that an the treatments 

except the treatment T7 (carbofuran 3 G @ 5% seed treatment) were 

s u pe rior over co ntrol. The lowest n umber of jassids (1.60 I!eaf) was 

reeo rd ed in th e treatment T 6 (th ia methoxa m @ 4 9 a. i .lkg seed). All th e 

treatments of thiamethoxam @ 4 9 a.i.lkg seed treatment and inlldacloprid 

@ 10 9 a. i.lkg seed treatment were at par with each other. Among the 

different treatments, carbofuran 3 G @ 5 % seed treatments (T7, Ta and Tg) 
,1 

were found to be less effective in controlling jassid population on 25 DAS. 

Table 9. Bioefficacy of seed dressers against jassid A 

biguttulla biguttulla during 2000-2001 

Treatment Number of jassids Ileaf 
15DAS 25DAS 35DAS 

T 1 - imidaclopdd ~ 10 9 a.i./kg seed treatment 0.20 2.93 4.53 

toHowed by spinosad 48 SC @ 750 mJlha. (0.83 )* (1 .85) {2.21 ) .-

T 2 - l mldacloprid @ 10 9 a. L Ikg seed treatment 0.33 2.80 3.40 
fol lowed by profenophos +cypermethri n 44 EC (0.91 ) (1 .80) (1 .97) 

. -- - - ~ 

@ 1000 mJlha .. .-....... --.~ -j 
T 3 - 1m idad oprfd @ 1 0 9 a. f ./kg seed treatment 0.13 2.13 3.06 

fol lowed by monocrotophos 36 S L @ 75 Om Ifha. (0.78) (1.622 
-~. 

_.L1...: 88)_ 
T 4 - T h iam ethoxam @ 4 9 a. j ./kg seed treatment 0.00 2.00 2.13 j 

. foUowed by spinosad 48 SC @ 750 mllha. (0.70) ( 1.55) 
-, , 

~ ; T ;-=-Thi amethoxa m @ 4 9 a. i .lkg seed treatment 0.00 2.73 
~followed by profenophos +cypermelhrin 44 EC (0.70) (1.78) ) 

@ 1000 ml/ha 
,6 Th iamethoxa m @ 4 9 a. i ,/kg seed treatment 0_26 1.60 

~!j followed by monocrotophos 36 S L @ 7 50ml/h 8. (0.87) (1.41 ) 

T7- Ca rbofu ra n 3 G 5 % seed treatment followed by 0.26 3.80 4.60 

spinosad 48 SC @ 750 mrlha . (0.87) (2.06) -(~?~ 
. -.~ 

T8- Carbofura n 3 G 5 % seed treatment follovyed by 0.40 3.40 5.20 

profenophos +cypermethrin 44 EC @ 1 000 ml/ha (0.94 ) (1.97) (2.38) 

Te- Carbofu ran 3 G 5 % seed treatment followed by 0.40 3.40 5.20 
mo n ocrotop has 36 S L @ 750 m Ifha. (0.94) (1.97) _{2.38) 

I T,o- Untreated control 
0.73 5.06 8.06 

(1.10) (2.35) (2.92) 

I SE + 
0.05 0.15 0.11 

CD at 5 0/0 0.15 0.44 . ___ __Q-=..?~_j 

"" Figures tn parentheses are ~ x + 0.5 tra nsformed va!u es 
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As compared to 25 OAS. the jassid population increased in aIr 

the treatments at 35 OAS (Table 9). The resuJts further indicated that all 

the treatment were signjficantly superior over controf in reducing the jassid 

popu'atjon. The 1110St effective treatment was T6 (thiamethoxam @ 4 9 

a.L/kg seed) which recorded 1.86 jassids Ileaf. This was foJJowed by the 

treatment T 4 • Ts (thiamethoxam @ 4 9 a.i./kg seed) and T3 (imidacloprrd 

@ 10 9 a.i. Ikg seed) which were at par with each other. The least effective 

treatmen twas T 9 (Carbofuran 3 G @ 5 % seed treatment) wh ich recorded 

5.20 jassids/leaf. 

4.2.1.2.2. Bioefficacy of seed dressers against jassids (nymphs) 

d u ri ng 2001 .. 2002 

The data from Table 10 indicated that the jassid population on 

15 DAS ranged from 0.06 to 2.00 jassids/leaf. The carbofuran 3 G @ 5 % 

seed treatments (T 7. Ta and Tg) were at par with the untreated control. 

The treatments of imidacJoprid @ 10 9 a.i.lkg seed treatment (T1 • T2 and 
.. 

T 3 ) and thiamethoxam @ 4 9 a.i. Ikg" seed treatment (T4, Ts and T6 ) 

showed no significant differences in controrring the jassid population and 

all were at par with each other. 

At 25 DAS. significantly Jess popuJation of jassid was 

observed in an the treatments than control. Treatment T 4 (thjamethoxam 

@ 4 9 a.;'/kg seed treatment) recorded the rawest popuJation (1.66 jassids 

I leaf). rt was at par with the treatments T6 (thiamethoxam @ 4 9 a.i.lkg 

~eed). T2 (imidacJoprjd @ 10 9 a.i.lkg seed) and Ta (carbofuran 3 G @ 

5% seed treatment). The untreated controJ recorded 4.46 jassids Ileaf. 

It is evjdent from TabJe 9 that at 35 DAS, the popufation of 

jassid was sig nificantly rower in a II the treatments as compared to control. 

The treatments of thiamethoxam @ 4 9 a,i.lkg seed treatment (T 4, T6 and 

T 5) were found most effective in controHing jassid popu\atjon which were at 

par with the treatment T 1 (imidacloprid @ 10 9 a. i. Ikg seed). Among 
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different treatments, carbofuran 3 G @ 5 % seed treatments (T 9 and 

T 7 ) recorded the highest jassid population of 6.20 and 6.46 jassids /Jeat. 

Table 10. Bioefficacy of seed dressers against jassid A. 

biguttuJla biguttulla during 2001-2002 

[ Treatment 
Number of jassids (nymphs) Ileaf 

15DAS 25DAS 35DAS --
I T 1 - I mfdacloprid @ 10 9 a. Ukg seed treatment 0.73 2.60 3.53 

followed by spinosad 48 SC @ 750 m!lha. (1.10)* (1.75) .£:Oql_ 
. T 2 ~ lmidacloprid @ 10 9 a.Ukg seed treatment 0.93 2_13 3.80 

foUowed by profenophos +cypermethri n 44 EC (1.19) (1.62) (2.06) 
..... __ @ 100Q_n_1J!!!_a -~- ------.--
T 3 ~ Imidac!oprid @1 0 9 a. Ukg seed treatment 1.00 2_80 4.13 

followed by monocrotophos 36 SL @ 750mllha. (1.17) {1.B1} .. _ _j2.15L~ 

T4 - Thiamethoxam @ 4 9 aTUkg seed treatment 0.13 1.66 2.66 

followed by spinosad 48 SC @ 750 ml/ha. (0.78) {1.46) {1 .76) 

I TS-
Thiamethoxam @ 4 9 a. iJkg seed treatment 0.06 2.88 3.40 
foUowed by profeoophos +cypermeth rin 44 EC (0_75) (1.81 ) (1 .97) 

~ _ @ 1000 mUha 
T 6- Thiamethoxam @ 4 9 a.i.lkg seed treatment 0.40 2.00 3.06 

I followed by monOCfotophos 36 SL @ 750ml/ha. (0.94) (1.58) {i.87L 
- 1.26 3.00 6.46 

_ J 

I 

I 

I 

- I 
- j 

~-1 

- ·f 

-1 
i 

T7- Ca rbofu ran 3 G 5 % seed treatment followed by 

spinosad 48 SC @ 750 ml/ha. (1 .26) (1_86) {2.631. ___ 
--1 

1.13 2.33 5.53 I 

I T 8 - Carbofu ran 3 G 5 % seed treatment followed by 

profenophos +cypermethrin 44 EC @ 1000 ml/ha (1.26) (1.68) (2.44L 

Carbofuran 3 G 5 % seed treatment followed by 1.80 3.40 6.20 
--~ 

. Tg-

. ~. 

monocrotophos 36 SL @ 750 mJlha . (1 .51) (1.95} (2.58). __ 

T - Untreated controt 
2_00 4.46 9.20 

w 

-f 
r {1 .55) ~(2.2_?l__ (3:jJ_L_ 

.-.------~-. 

SE + 0.14 0.08 0.11 

0 
I 0.44 0.26 0.35 -·1 

_____ -----;::::;;;;;;;;;;;;==~....---J-----~l---~----------l~--~--~---J 

4.2.1.2.3. 

transformed values 

Bioefficacy of seed dressers against jassids (nymphs) 

during 2000 ... 2001 and 2001...;2002 (pooled) 

The poo~ed results for the 2000-2001 and 2001-2002 (Table 

11) reveal ed that all the treatments were significant\y superior over contro\ 

on 15, 25 and 35 DAS. 
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Table 11. Bioeffica cy of seed dressers against jassid AI 

biguttulla biguttuJla (pooled) during 2000-2001 and 2001-

2002 

jTreatment 
I_ 15 DAS 25DAS 
~ T 1 - I rnidac!opnd @ 1 0 9 a- Ukg seed treatment 0.46 2. 76 

followed by spinosad 48 SC @ 750 ml/ha. (0.85)* (1.77) 
'T2'--~-I-midacloprici @ 10 9 a.Ukg seed treatment 0.63 2.46 

followed by profenophos +cypermethrin 44 EC . (0.93) (1 .66) 

35DAS 
4.03 

(2.10) 
3.60 

(2.01 ) 
@ 1000 ml/ha .' 

T 3 - Imidacloprid @10 9 a.Ukg seed treatment 0.56 2.46 3.59 -·-1 
1__ followed by monocrotophos 36 SL @ 750mt/ha_ I (0.82) (1 . 76) (2.0 1 ) _; 
j T 4 - Thiamethoxam @ 4 9 a.Ukg seed treatment 0.06 1.83 2.39 
. followed by spinosad 48 SC @ 750 mJ/ha. (0.70) (1.48) (1.67)_J 
j T~-Thiamethox~m~@-4-g--a~_j.~/k-g-=se~e-d-t-(e-a-t-m-e-n-t----~--~O~.~0~3J--~--~--2.8-~O~4---L3-.-0-6~---, 

followed by profenophos +cypermeth rin 44 EC (0.70) (1 . 80) (1 .88) : 
@ 1000 ml/ha I 

T G- Thiamethoxam @ 4 9 a.i.lkg seed treatment 0.33 1 .80 2.46 I 
! foUowed by monocrolophos 36 SL @ 750mJ/ha. . (0.87) (1.53) (1.7Q.2__.! 
! T T Ca rbofu ran 3 G 5 % seed treatment followed by O. 76 3.40 5. 53 ) 
! . ___ ~~~osa~:!~ ~c _~._7_50._m_Jlh_a_. ___ -------1-~...l.... (IO..;_r_9_1..,L>_+__-ili) 1 ) (2.43) __ j 
j T 8 - Carbofuran 3 G 5 % seed treatment followed by O. 76 2. 73 5. 1 3 
r profenophos +cypermelhrin 44 EC @ 1000 ml/ha (0.97) (1.73) (2.36) 
j --T 9- Ca rbofu ran 3 G 5 % seed treatment followed by . 1 . 1 0 3.4 a 5. 7 a 

I 
-·l 

I 
1 ___ monocrotophos 36 Sl @ 750 ml/ha. _i1.00) __i1.95) (2.48) 

l 
8.63 --., 

'T - Untreated control 1.36 I 4.76 
'~IO ____ ~~_ i (1.14) (2.2_5) (3.01) --J 

SE + If 0.04 0.07 0.05; 
CD at 5 % 0.13 0.21 0.14 I 

---~~--~---~------------~====~--~~--~~~~-~ 

Figures in parentheses are ~x + 0.5 * transformed values 

Jassid population on 15 DAS ranged between 0.03 to 1.36 

jassids Ileaf. The most effective treatment was Ts (thiamethoxam @ 4 9 

a.i.lkg seed) which recorded 0.03 jassids /leaf. The least effective 

treatments were of carbofuran 3 G @ 5 % seed treatment (T Band T 9) 

which recorded 0.76 and 1.10 jassids Ileaf, respectively. 

The data on 25 DAS indicated that al r the treatments were 

significanUy superior over control, The most effective treatments were T 4 
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and T6 (thiamethoxam @ 4 9 a.i.lkg seed) fonowed by T2 (imidaclophd @ 

10 9 a.i./kg seed) which were at par with each other. The least effectjve 

treatment was T 9 (carbofuran 3 G @ 5 % seed treatment) which recorded 

3.40 jassids/leaf. Rest of the treatments were intermediate and at par with 

each other. 

it is evident from Table 11 that the jassid population increased 

~n all the treatments on 35 DAS as compared to the population on 25 DAS. 

The jassid population in different" treatments indicated similar resufts as on 

25 DAS. The most effective treatments .were T4 and Ts (thiamethoxam @ 

4 g a.i'/kg seed) which were at par with each other and the least effective 

treatments were carbofuran 3 G @ 5 % see.d treatment (T 8, T 7 and T 9 ). 

The j assid popu lation in imidaclo prid @ 1 0 9 a.i .lkg seed treatm ents (T 1, T 2 

and T 3) stood intermediate and was at par with each other. 

4_261.3. Bioefficacy of seed dressers against whitefly 

4~2.1.3.1 Bioefficacy of seed dressers against whitefly during 2000-

2001 

The data on whitefly ( adult) populatron during 2000-2001 

(Table 12) indicated that the population ranged between 0.13 to 1 ,60 

whiteflies/leaf on 15 DAS, All the treatments were significantly superior 

over control in reducing whitefly population. The most effective treatments 

were of thiamethoxam @ 4 9 a.i./kg seed (TSl T4 and T2 ) and Imidacloprid 

@ 1 0 9 a. i./kg seed (T 1 and T 2). All these treatments were at pa r with each 

other. 

Among different seed treatments. the least effective 

treatments were of carbofuran 3 G @ 50/0 seed treatment (T 9 and T 8) which 

were at par with each· other. The untreated control recorded highest 

population (1 .60/Ieaf) of whiteflies. 
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TabJe 12. Bioefficacy. of seed dressers against whitefly, B. 

tabaci during 2000-2001 --_. 

Treatment Number of whitefly Ileaf 
15 DAS 25 DAS 35DAS 

T 1 - lmidaclopdd @ 10 9 a.Ukg seed treatment 0.40 1.46 1.33 
I 

I followed by spinosad 48 SC @ 750 mlJha. (0.94)* (1.~_~,_ f-.i1 .351_ 
T 2 - Im~dacloprid @ 10 9 a. i.lkg seed treatment 0.40 1.00 1,60 -'I 

fonowed by profenophos +cypermethrin 44 EC (0.94) (1.20) (1 ,44) 

I-- __ @10.90mflha ., ---,---

T 3 - 1m idacloprid @1 0 9 a. J ./kg seed treaJment 0.53 1.33 1,26 

followed by monocrotophos 36 SL @ 7S0mlJha. (1.01 ) (1 .34l (1.32}_ __ 

T 4 - Thiameth Qxam @ 4 9 a. i Jkg seed treatme n t 0.20 0.73 i .40 

followed by spinosad 48 SC @ 750 m!/ha, __L0.83) . ___ (1 .. ,;3 4 ) ___ .(1_,3'() 
,.~--'-

-.--

TS- Th ia meth oxam @ 4 9 a. i.lkg seed treatment 0.26 1.00 1 ,13 

fo! lowed by profe n ophos +cypermethri n 44 EC (0.87) . (1 .20) (1 .27) 
@ 1000 ml/ha 

T6- Thiamethoxa m @ 4 9 a .I./kg seed treatment 0.13 0.80 1.20 

followed by monocrotophos 36 SL @ 750ml/ha. (0.79) (1 . 1 3) (1.27) 

T 7 - Carbofuran 3 G 5 % seed treatment followed by 0.73 1.86 1.73 

spinosad 48 SC @ 750 mllha. (1.10) (1 .532 ( 1.47) 

I,~ T 8-

..-
Carbofuran 3 G 5 % seed treatment foUowed by 1.13 2.06 2.40 

1 p rofen 0 ph as +cype rmeth rin 44 EC @ 1 000 m I/h a (1.27) _ _ ____t_:L_5 9 ) ~ ___ __ .(1. 7Q)~ __ 
J ... _-

Carbofuran 3 G 5 % seed treatment followed by 1.00 1.60 1.53 i Tg-
ma noe rotophos 36 S L @ 750 m Ifha. (1 .22) (1 .44) (1.42J 

I 

T - Untreated control 
1.60 2.80 3.06 

10 (1.44 ) (1 .81 ) (1.88 ) l 
~ 

I 

SE + 0.06 0.11 

CD at 5 % 
0.18 0.33 

0.11 
0.33 _ 

I 
_j 

* Figures in parentheses are ~ x + 0.5 transformed val ues 

The observation on the 25 DAS revealed that all the 
-, 

treatments were significantly superior over control. The lowest whitefly 

population (0.73/leaf) was recorded in T 4 (thiamethoxam @ 4 9 a. i.!kg 

seed). All the treatments of i midacloprid @ 1 a 9 a. L/kg seed (T'1, T 2 and T 3) 

and thiamethoxam @ 4 9 a.i.lkg seed (T41 T5 and T6 ) were at par w[th 

each other. The least effective treatments were of carbofuran 3 G @ 5% 
11": 

seed treatm ent (T 9, T 8 and T 7 ) and were at par with each oth er. 
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The data on whitefJy population at 35 DAS indicated that the 

populatjon was slightJy increased when compared to 25 DAS. All the 

treatments except carbofuran 3G @ 50/0 seed treatment (T 8) were superior 

over controL Rest all the treatments were at par with each other. 

4.2~ 1.3.2 Bioefficacy of seed dressers against whitefly during 2001-

2002 

The observations on whitetry popuratron durjng the summer 

season of 2001-2002 are presented i·h Table 13. 

Table 13. Bioefficacy of seed dressers against whitefJy, B~ 

tabaci during 2001-2002 

Treatment Number of whitefly !Ieaf 
15 DAS 25 DAS 35DAS 

--
T 1 - 1m i dacloprid @ 1 0 9 a. i.lkg seed treatm ent 0.20 0.53 1.20 

followed by spinosad 48 SC @ 750 mJ/ha. (0.83)* ~ 1 .01 2 (..:L30)_ 
T 2 - I midadoprid @ 10 9 a. i .Ikg seed treatment 0.13 0.40 1.26 

followed by profenophos +cypermethrin 44 EC (0.78) (0.93) (1.32) 
~ 

@ 1000 ml/ha 
I T 3 - I midacloprid @1 0 9 a. i .Ikg seed trei'ltment 0.13 0.66 1.00 

foflowed by monocrotophos 36 SL @ 750ml/ha. (0.79) (1.07) (1 .21 ) 

T4- Thiem ethoxam @ 4 9 a. i .Ikg seed treatment 0.00 0.20 0.93 
foUowed by spinosad 48 SC @ 750 m~fha. (0.70) (0.83) _(1.19) 

. --- i 
TS- T hiamethoxam @ 4 9 8. i .Ikg seed treatment 0.06 0.40 0_66 

I followed by profenophos +cypermeth rin 44 EC (0.75) (0_94 ) (1.07) 
____ @ 1000 ml/ha 

T 6 - Thiamethoxam @_.~ 9 a.Ukg seed treatment 0.20 0.06 0_80 
followed by monocrotophos 36 SL @ 750mlfha. (0.83) (0.75) ,(1.13) 

T7- Catbofuran 3 G 5 % seed treatment foHowed by 0.66 0_80 1.40 
spinosad 48 SC @ 750 mUha . (1 .07) (1.13) L!~§l__ 

- - --~ . - ~~- .~~~----- ...... -
Ta- Ca rbofura n 3 G 5 % seed treatment fonowed by 0_40 1.00 1.33 

profenophos +cypermeth rin 44 EC @ 1000 mllha {O.94} (1.20) (1.34 ) 

, T 9 - Carbofu ran -3 G 5 % seed treatment foHowed by 0.53 0.80 1.00 
I (1 . 00) o .13} (1 .09) I monocrotophos 36 SL @ 750 mllha. 

T . Untreated con t rol 
0.86 1.40 2.13 

~ w (1.16) (1 .36) _____(1. 61 2 

J 

SE + l 0.06 0_08 0.09 
1 

CD at 5 % j 0.18 0_26 0.27 , 
-_ .. -_r.-......._.....--- -- ~~.~-~~-- . ---- . - • - po _ .......... - -- _. _. 

* Figures in parentheses are ~ x + 0.5 tran sformed val ues 
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The data on 15 DAS indicated that all the treatments were 

significantly superior over control in reducing the whitefly population. All 

the treatments of thiamethoxam @ 4 9 a.i./kg seed (T 4, T 5 and T 6) and 

imidacloprid @ 10 9 ~. i.lkg seed (T 2, T 3 and T 1) were at par with each 

other. The next effectjve treatments were of carbofuran 3 G @ 5% seed 

treatment (T 8, T 9 and T 7 ) and were at par with each other. The untreated 

control recorded the higher number (0.86) whitefHes/Jeaf. 

When compared to 15 DAS, the whitefly population on 25 

DAS increased sHghtly and ranged from 0.06 to 1.40 whiteflies/leaf. AIJ the 

treatments showed significant differences with control. The least whitefly 

population (0.06 "eaf) was recorded in the treatment of T 6 (thiamethoxam 

@ 4 9 a. i. Ikg seed). .It was followed by the treatments T 4. T 2, T 5 and T 1 

which were at par with each oth er. Among different treatments, ca rbofu ra n 

3 G @ 5 % seed treatments, (T 8) recorded the highest number (1.00 /leaf) 

of whitefl ies. 

The observations on 35 DAS indicated that all the treatments 

except T 8 (carbofuran 3 G @ 5 % see'd treatment) were superior over 

control in reducing whitefly population. Rest of the treatments were at par 

with each other. The overall whitefly population ranged between 0.66 to 

2. 1 3 whiteflies II eaf. 

4~2~ 1.3.3. Bioefticacy of seed dressers against whitefiy during 2000-

2001 and 2001 ... 2002 (Pooled) 

The pooled resu}ts for the year 2000-2001 and 2001-2002 

(Tabte 14) indicated that all the treatments were significantly superior over 

control in red uci n 9 th e whitefly popu1ation. The per leaf wh itef! y pop ulati on 

at 15 DAS ranged from 0.10 to 1.23. The most effective treatments in 

controlling the whitefly were of thiamethoxam @ 4 9 a.i. Ikg seed (T 4. T 5 

an d T 6) and im idacioprid @ 10 9 a. i .Ikg seed (T 1)' All these treatments 

were at pa r with each other. 
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Table 14. B ioefficacy of seed dressers against wh itefly, B. 

tabaci (pooled) during 2000-2001 and 2001-2002 
"---T-~r~e~a-t--m--en-t--~~ ------------~--N-u-m-b-e-r-o-f-w-h-it-e-f-'y-'-Ie-a----:cf------;, 

15DAS 25DAS 35DAS I _. __ --_-- ~----------~~---+--------=-_:::_:::......:.......:......:.-+---=--=---=~-=--+----=--~=--...;;_~-I 

0.30 0.99 1.26! T 1 - J midacloprid @ 1 0 9 a. Ukg seed treatment 

. foHowed by spinosad 48 SC @ 750 mJiha. 

r· "T 2 - 1 rnidac!oprid @ 1 0 9 a. i .!kg seed treatment 

J followed by profenophos +cypermethrin 44 EC 
f _@. 1000 m~!"!.~ ~-- -
! T 3 - I nlidacloprid @ 1 0 9 a. i .Ikg seed treatme nt. 

followed by monocrotophos 36 SL @ 750ml/ha. 
"---~-~-~ ~~-

j , 
I 

(0.88) (1.20) __l_1:_~_S)_J 
0.26 0.70 1 .43 : 

(0.86) (1.06) 1 (1.38) r 

0.33 0.99 ~.1j-·-
(0.90) ............... <_1._2_0-'--). _ ._l!_.26t~1 

T h iamethoxam @ 4 9 a. i .Ik.g seed treatment O. 1 0 0.46 1 . 1 6 j 

____ ---:f:-::-o_u_ow_e_d_b.....:..y_-....:..>p_in_o __ s-a-d-4~8-S-C---;;;:@;.--7-5-O-m_I_/h_a_. __ --.,--....30(-0-. _7_6..J..1 )_-I _ _____.lo.(_O_. 9_6...L..)_~_j 1 .28) J 
T 5 - Thiamethoxam @ 4 9 a.i .I kg seed treatment O. 1 6 O. 70 O. 89 j 

followed by profenophos +cypermethrin 44 EC (0.81) (1.07) (1.17) r 

@ 1000 ml/ha 
T 6- T h iamethoxam @ 4 9 a. i.!kg seed treatment O. 16 0 .43 1 .00 1 
____ f~llowed by_monocrotoppos 36 SL @ 750ml/ha. (0.81) (0.94) _(l20) I 

T7~ Carbofuran 3 G 5 % seed treatrpent foUowed by j 0.69 1.33 1, 56l 
__ ~s~p~in_o_s-a-d_4-8_S_C~«Y~7-5_0_m--l/h_a_-__ ~--------~-(~1_.~O_8~)~~_~(~1~,3~3~) ____ C1.41)~ 

i· T~- Carbofuran 3 G 5 % seed treatment followed by I,? 76 1.53 1.86. 
IIl.':Of<a_noPhos +cypermethrin 44 EC @ 1000 mllha 1---i1.1 0) _j_1_._39). ___ .J1_.S:;:U .. / 
r T 9- Carbofuran 3 G 5 % seed treatment foUowed by: O. 76 1 .20 1 .26 
L " ___ monocrotophos 36 SL@750ml/ha·I(1.11)i 1 .28) _(1~25 )~I 
~ _ Untreated control ! 1 .23 2. 1 0 2.59 

I ~ 10 (1 .30) _( 1 .58) (1 .74 Y 
SE + " 0.04 0.06 0.06! 

L CD at 5 % - O. 1 1 O. 1 7 0 :_1 8 . _j 

* Figures in parentheses are ~ x + 0.5 transformed values 

The data collected on 25 DAS revealed that all the trea trnents 

had significaf)t differences with control. The 'east number of whiteflies we re 

recorded rn the treatments of thiamethoxam @ 4 9 a.i.lkg seed (T6 • T4 and 

T 5 ) and imidacloprid @ 10 9 a.L/kg seed ( T2 ) and were at par wrth each 

other. Among different treatments, carbofuran 3 G @ 5 % seed treatment 

( T 8 ) recorded the highest (1.53 / leaf) popuration of whiteflies. The 

untreated control recorded the highest number ( 2.10) of whitefljes Ileaf. 
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The whitefly population at 35 DAS ranged from 0.89 to 2.59 

whiteflies Ileaf. The lowest wh)tefly popuration (0.89 Ileaf) was recorded in 

T 5 (th i a'm eth oxa m @ 4 9 a. i./kg seed). The treatme nt T 8 (carbofu ra n 3 G 

@ 5 % seed treatment) recorded the highest number (1.86/leaf) of whiteny. 

4.2.2. Efficacy of different insecticides against E. vitteJ/a fruit 

infestation (on weight basis) 
• 

The data regarding per cent fruit infestation by E_ vittella 
" 

on weight basls for the year 2000-2001, 2001-2002 and pooled resu~ts are 

presented in Table 15. 

During 2000-2001, the fruit infestation ranged from 7.08 to 

38.36 per cent and an the treatments were sjgnificantly superior over 

control. The most effective treatments were profenophos + 

cypermethrin 44 EC @ 1000 ml/ha (T2t Ts and T5 ) which recorded 7,08 %, 

8.62 % and 9.58 % fruit infestation respectively and an these treatments 

were at par with each other. These were followed by the treatments of 

sp1nosad 48 SC @ 750 ml Iha (T7' T4 and TI ) which were at par with the 

treatments of nlonocrotophos 36 EC @ (50 ml/ha (T 6 and T 7 ). 

During 2001-2002. the fruit infestatjon was in the range of 6.30 

to 37.69 per cent and all the treatments were sig nificantly superior over 

co ntrol j n red uci ng th e fru it infestation. Min imu m fruit infestatj on (6.30 0/0) 

was recorded in the treatment T2 (profenophas + cypermethrin 44 EC @ 

1000 mUha). Jt was closely folJowed by,the treatments of spinosad 48 SC 

@ 750 m I Iha (T 4, T 7 and T 1) and all these treatments were at par with 

each other. Among different insecticidal treatments campa ratively more 

fruit Infestation (14.94, 15.87, 19.13 % respectiveJy ) was recorded in the 

treatments of monocrotophos 36 EC @ 750 ml/ha (Te. T3 and Tg ) which 

were at par with each other. 
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Tabre 15. Bioefficacy of different insecticides against E. vittella fruit 

infestation (on weight basis) for the years 2000-2001 and 

20~1-2002 and pooled 
----.~--- .. -

r Treatment 
Per cent fruit infestation 

2000-2001 2001-2002 ~i_F'_oo'ed -
14.45 10.62 12.53 r-

followed by spinosad 48 SC @ 750 ml/ha. (22.31 )* (18.97) __ (?~64) -j 
'T 2 - Imidadoprid @ 10 9 a.i.lkg seed treatment 7.08 6.30 6.69 J 

followed by profenophos +cypermethrin 44 EC (15.42) (14.45) (14_93) 

~ T 1 - ImidaclopT;d @ 10 9 a.i.lkg seed treatment 

, @ 1000 ml/ha " .----- -

T 3 - ltnidacloprid @1 a 9 a,i./kg seed treatment 18.35 15.87 17.11 

followed by mvnocrotophos 36 SL @ 750m!/ha. (25.34) (23.46) {24.40] --_.-, 
.. _---
T 4- Thiamethoxam @ 4 9 a.Ukg seed' treatment 14.27 9.91 12.09 

followed by spinosad 48 SC @ 750 mllha. (22.04) (18.31) (20.17) 

T5~ Thiamethoxam @ 4 9 a.i.lkg seed treatment 9.58 7.10 8.34 

followed by profenophos +cypermethrin 44 EC (18.00) (15.39) (16.69) 
@ 1000 ml/ha ,----

T 6 - Thiamethoxam @ 4 9 a.l.ikg seed treatment 
I 16.31 14.94 15.62 

followed by monocrotophos 36 SL @ 7S0milha. (23.76) (22.68) {23.21) 

, T7- Carbofuran 3 G 5 % seed treatment followed by 13.55 10.43 11.99 

spinosad 48 SC @ 750 ml/hB- I (21 .58) (18.77) (?O.17} 

8.62 9.70 9.16 I TS- Carbofuran 3 G 5 % seed treatment followed by 

profenophos +cypermethrin 44 EC @ 1000 ml/ha (17.06) . (17.95) ( 1 7. 5 Q2 ___ ., 
_. 17.74 

Tg- Carbofuran 3 G 5 % seed treatment followed by 16.36 19.13 

monocrotophos 36 Sl @ 750 ml/ha. ! (23.82) (25.91 ) (24 86)-1 -

T - Untreated control 
38.36 37.69 38.02 

(38.19) (37.85) (~8.02) __ : 10 

SE + I 
1.07 1.17 0.75 

CD at 5 % 
3.19 3.49 2.08 

* Figures in parentheses'are angular transformed values. 

The pooled data (Table 15) for the years 2000-2001 and 

2001-2002 indicated that the fruit infestation ranged from 6.69 to 38.02 per 

cent. All the treatments were found to be significant over control in 

reducing fruit infestation. Minimum fruit infestation was observed in the 

treatments of profenophos + cypermethrin 44 EC @ 1000 mJ/ha (6.69 and 

8.34 per cent jn T 2 and'-5. respectively) which were at par with each 

other. It was closely followed by the treatment Ts record!ng 9.16 % fruit 
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infestation. The next best treatments in reducing fruit infestation were of 

spinosad 48 SC @ 750 ml/ha (T7 , T4 and T1 ) which recorded 11.99, 12.09 

and 12.53 % fruit infestatjon [espectiveJy and were at par with each other. 

Among differen~ insecticidal treatments, the least effective treatments were 

monocrotophos 36 EC @ 750 mr/ha. (T6, T3 and Tg ) which recorded 

J 5.62, 17.11 and 17.74 % fruit infestation, respectively and aJl these were 

at par with each other. 

4~3_ Effect of different insecticidal treatments on marketable 

fruit yield of okra 

The data on marketable frujt yjerd of okra for the years 2000-

2001, 2001-2002 and pooled results are presented in TabIe 16 and Fig. 9. 

The results indicated that aU the treatments were significantry superior over 

contraJ in both the years and in pooled resuJts. 

4.3~ 1 ~ Du ring 2000-2001 

During 2000-2001,- the marketable fruit yieId ranged from 

52.2,1 to 82.33 q/ha. Highest yield (82.23 q/ha) was recorded in the 

treatment T5 (thiamethoxam @ 4 9 a.L/kg seed fo11owed by profenophos + 

cypermethrin 44 EC @ 1 000 ml/ha). The next best treatments were 

~midacloprid @ 10 g a. L Ikg seed alternated with (profenop'hos + 

cypermethrin 44 EC @ 1000 ml/ha) (80.71 q/ha). thiamethoxam @ 4 9 

a. i.lkg seed alternated with spinosad 48 SC @ 750 ml/ha) (76.1 a q/ha), 

and imidacloprrd @ 10 9 a.i. Ikg seed alternated with spinosad 48 SC @ 

750 mUha) (75.90 q/ha). AIJ these treatments were at par with each other. 

Among dIfferent treatments, the lowest fruit yierd was recorded in the 

treatment of carbofuran 3 G @ 5 % seed treatment folrowed by 

monocrotophos 36 EC @ 750 ml/ha (63.33 q/ha). 
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A : Egg of Earias viltella 

B : Fruit damage by Earias villella larva 

C . Larva of Earias vitlella 

Plate : 2 



Table 16 .. Effect of different insecticidal treatments on marketable 

fruit yield of okra 

rTreatment 

l~ 'f;-:-imidacloprid @ 10 9 aj.lkg seed treatment 

Marketable frUit Yier~/ha) 
2000-2001 2001-2002 [ Pooled 

75.90 77.19 76.54 
_. followed by spinosad 48 SC @ 750 mVha. 

~ T 2 - [midacloprid @ 10 9 a.Ukg seed tre:atment 80.71 82.70 81.70 
I 

followed by profenophos +cypermethrin 44 EC 
@ 1 000 .. _rn.Uha. . .-....- '" J 

T3 - Irnidacioprid@10ga.i.lkgseedtreatlJleot 68.66 7772.'5:foO~~' -. ~7760 .. 4808 _ .. 
fo~lowed by monocrotophos 36 SL @"750ml/ha. 

T 4- Thiamethoxam @ 4 9 a.i.lkg seed treatment 76.10 
.. ~ _l<?llowed bY~Qinos~ . ..::d:.....4..:...:8::::..,.....::S=:-.:C::.._.=.@.....::7...:.5:::-:0:.....:..:.m.:..::1f~h:..::a:.:... ---I---------+--~~--__l.-----~ 
T 5- Thiamelhoxam @ 4 9 a.Ukg seed treatment 82.23 84.32 83.27 

foUowed by profenophos +cypermethrin 44 EC 
. ____ ~ 1000ml/h9 __ =-~_~ ___ ~~ _______ ~--------t------_t--------1 

71.85 69.81 T 6- Thiamethoxam @ 4 9 a.i.Ikg seed treatment j 67.78 

i T 7- ~~!:~;;f~~a~: ~)~r~o~o~~~i:e~f-n~LnFio1~2,~J~~:_' ·--68. 1 3 .. ~-i3~(i o · . ..... '/_ .. ~fb - a I 
1 spinosad 48 SC @ 750 ml/ha. 
l TS- Carbofuran 3 G 5 % seed treatment followed by 70.60 75.20 
, profenophos +cypermethrin 44 EC @ 1 000 m I/ha ~ ~ ~ 

·Tg - Carbofuran 3 G 5 % seed treatment foUowed by Ij 63.33 65.24--- 6428- I 
monocrotophos 36 ...::S:...:L:_@~...:..7.:..5..:::.0.....:m.:.:.:.:..JJ.:....:..h..::::a..:..... -~---f-. _______ 1--____ ._._ 

._Tw- Untreated contro~ I 52.21 j ___ 4_8_.6_~__ 50.40 ~ 1 
SE ± 1.68 1.78 1.14 I 

L CD at 5 %.~ ______ ~ __ ~~ ____ ___.;_I __ 4_.9_8_~ . ...!......-~_5_.3~O ___ i __ ._~·._1_5_. 

4.3.2. Durj~g 2001-2002 

During 2001-200~t the fruit yield ranged from 48.60 to 84.32 

q/ha. The highest yieJd was recorded .in the treatment of thiamethoxam @ 

4 9 a.L/kg seed alternated with profenophos + cypermethrin 44 EC @ 1000 

ml/ha (84.32 q/ha). It was at par with treatment imidacrophd @ 10 9 a.i.fkg 

seed alternated with profenophos + cypermethrin 44 EC @ 1000 mJ/ha by 

recording 82.70 q/ha yield. The next best treatments in respect of frurt yield 

were thiamethoxam @ 4 9 a.L Ikg seed alternated with spinosad 48 SC @ 

750 ml/ha (77.19 q/ha) and these two treatments were at par with each 
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othe(. Among djfferent insecticidaJ treatments, comparatively lowest yield 

(65.24 q/ha, was recorded in the treatment of carbofuran 3 G @ 5 % seed 

treatment anernated with monocrotophos 36 EC @ 750 mr/ha. 

4~ 3.3. 0 u ri n 9 2000 -2001 and 2001-2002 (poa led) 

Pooled data for the years 2000-2001 and 2001-2002 (Tabre 

16) indjcated that all the treatm~nts were signjfjcantly superior over control. 

The average inarketabJe fruit yierd among different treatments ranged from 
; t 

50.40 to 83.27 q/ha. The highest yie!d was recorded in the treatment of 

thiamethoxam @ 4 9 a.i.lkg seed alternated with profenophos + 

cypermethrin 44 EC @ 1000 mrtha (83.27 q/ha) which was at par with 
• 

imidacloprid @ 10 9 a.i.lkg seed alternated with· profenophos + 

cypermethrin 44 EC @ 1000 mJ Iha (81.70 q/ha). Jt was folJowed by 

thiamethoxam @ 4 9 a.rJkg ?eed aJternated wJth spinosad 48 SC @ 750 

ml/ha (76.80 q/ha) and imidacJoprrd @ 10 9 a.f.Jkg seed aJternated with 

profenophos + cypermethrin 44 EC @ 750 ml/ha (76.54 q/ha) and these 

were at par with each other_ Among different jnsecticidal treatments, the 

lowest yield (64.28 q/ha) was recorded in -the treatment of carbofuran 3 G 

@ 5 % seed treatment alternated with monocrotophos 36 EC @ 750 mJ/ha. 

Rest of the treatments were intermediate and at par with each other. 

~ 

4 .. 4. To study the economics of various treatment application in 

okra pest management 

The": data on the economics of the various treatment 

applications are given in Table 1,7, 18 and 19. 

4.4.1 . Du ri n 9 2000-2001 

It js evident from TabJe 17 that durIng summer 2000-2001, the 

net returns (Rs/ha) offered through different treatments ranged 'from -

12627 to 20376. The highest net returns of Rs. 20.376 Iha was achieved 
• 

in the treatment of thiamethoxam @ 4 9 a.i.lkg seed treatment followed by 
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profenophos + cypermethrin 44 EC @ 1000 mllha. It was followed by the 

imidacJoprid @ 10 9 a.i./kg seed treatment followed by profenophos + 

cypermethrfn 44 EC @ 1 000 mllha which reported the net profit of Rs_ 

18820 fha. The treatment of carbofuran 3 G @ 5 % seed treatment 

followed by profenophos + cypermethrin 44 EC @ 1000 mUha and 

carbofuran 3 G @ 5 % 'seed treatment followed by monocrotophos 36 SL 

@ 750 ml/na also recorded good net returns of Rs. 12299 and Rs. 
" 

11203Jha, 

The treatments imidacloprid @ 10 9 8. i./kg seed treatment 

followed by spinosad 48 SC @ 750 ml/ha, thiamethoxam @ 4 9 a.i./kg 

seed treatment followed by spinosad 48 SC @ 750 mf/ha and carbofuran 3 

G @ 5 % seed treatment followed by spinosad 48 SC @ 750, ml/ha 

recorded a joss of Rs. 7978, Rs. 7478 and Rs_ 12627/ha~respectiveJy. 

The cost benefit ratio (CBR) obtained through different 

treatments ranged from 1 :0.90 to 1 :7.61. Though the highest marketable 

fruit yield (82.23 q/ha) was recorded by the treatment of thiamethoxam @ 

4 9 a.i. Ikg seed treatment followed by profenophos + cypermethrjn 44 EC 

@ 1000 ml Iha (wrth a CBR of 1 :6.59), the highest cost benefJt ratio 

(1 :7.61) recorded by the treatment comprising carbofuran 3 G @ 5 % seed 

treatment f6110wed by monocrotophos 36 SL @ 750 ml/ha. This was due to 
; 

the low cost of insecticides, The treatments carbofuran 3 G @ 5 % seed 

treatment followed by profenophos + cypermethrin 44 EC @ 1000 mi/ha 

and imidacJoprid @ 10 9 a.L/kg seed treatment followed by profenophos + 

cypermethrin 44 EC @ 1000 m1lha also recorded a good CBR of 1 :6.09 

and 1 :5.72, respectively. The rowest CBR of 1 :0.50 was recorded by the 

treatment of carbofuran 3 G @ 5 % seed treatment folrowed by spinosad 

48 SC @ 750 m1lha. 

• 
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4.4.2'. During 2001-2002 

Same trend was observed during the year 2001-2002 (Table 

18). The net returns (Rs/ha) through various treatment applicat~on ranged 

from -5843 to 24936. The highest net return wa~J achieved with 

thiamethoxam @ 4 9 a.i.lkg seed treatment followed by profenophos + 

cypermethrin 44 EC @ 1000 mllha (Rs. 24936 Iha). It was fol!owed by the 

treatment imfdacloprid @ 10 9 a.L/kg seed treatment followed by 
. ." 

profenophos + cypermethrin 44 EC @ 1000 ml/ha and carbofuran 3 G @ 5 

0/0 seed treatment folrowed by profenophos + cypermethrin 44 EC @ 1000 

ml/ha which recorded Rs. 23300 and Rs. 18867 Iha net returns, 

respectively whereas the treatments thiamethoxam @. 4 9 a.iJkg seed 
I . 

treatment followed by spinosad 48 SC @ 750 ml/ha, imidacloprid @ 109 

a.i.Jkg seed treatment foHowed by spinosad 48 SC @ 750 ml/ha and 

carbofuran 3 G @ 5 % seed treatment foiJowed by spinosad 48 SC @ 750 

mllha recorded the net loss of Rs. 3470) Rs. 4058 and Rs. 5843 Iha, 

respectively. 

The CBR in various treatments ranged from 1 :0.76 to 1 :8.81. 

The highest CBR of 1 :8.81 was observed in the treatment of carbofuran 3 

G @ 5 % seed treatment followed by profenophos + cypermethrin ,44 EC 

@ 1000 ml/ha. It was followed by carbofuran 3 G @ 5 % seed. treatment 

followed by monocrotophos 36 SL @ 750 mUha (CBR - 1 :7.86) and 

thiamethoxam @ 4 9 a.i.lkg seed treatment followed by profenophos + 

cypermethrin 44 EC @ 1000 ml/ha which recorded a CBR of 1 :7.85. 

4.4.3. During 2000-2001 and 2001-2002 (Pooled) 

From the pooled data (Table 19), it is evident that the highest 

net returns ·of Rs. 22656 Iha was achieved through thiamethoxam @ 4 9 

a.i.lkg seed treatment followed by profenophos + cypermethrin 44 EC @ 

1000 ml/ ha. It was followed by treatment of imidacloprid @ 10 9 a.i. Ikg 
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~ 

seed treatment foUowed by profenophos + cypermethrin 44 EC @ 1000 

mflha which recorded net returns of Rs. 21060 fha. 

The treatments comprising carbofuran 3 G @ 5 % seed 

treatment followed spinosad 48 se @ 750 mllhao! imidacloprid @ 10 9 a. i. 

Ikg seed treatment folJowed by spinosad 48 se @ 750 ml/ha and 

thiamethoxam @ 4 9 a.i./kg seed treatment followed by spinosad 48 se @ 

750 mflha recorded the net ross of Rs. 9235, Rs. 6018 and Rs. 5470 Iha. 

The cost benefit ratio (CBR) in various treatments ranged from 

1:0.63 to 1~7.45. The highest CBR (1:7.45) was observed jn the treatment 

of carbofuran 3 G @ 5 % seed treatment foJlowed by profenophos + 

cypermethrin 44 EC @ 1000 ml/ha. a was followed by thjamethoxam @ 4 

9 a.j,/kg seed treatment folJowed by profenopho~ + cypermethrin 44 EC @ 
• I 

1000 mllha (1: 7 .22) and carbofuran 3 G @ 50/0 seed treatment farrowed by 

monocrotophos 36 SL @ 750 mr/has (1 ;6.55). The feast CBR of 1 ~O.63 

was achieved by the treatment of carbofuran 3 G @ 5 % seed treatment 

followed by spinosad 48 SC @ 750 mr/ha. 

4.5. Effect of different insecticidal treatment on larval 

paras.itization of E. vitteJ/a 

The data regarding per cent Jarvar parasit;zation of E . . v;tlelJa 

for both the years and pooled resurts indicated that no significant 

difference we....s observed among varrous treatmentsadministered (Table 20 

and Fig. 10). 

4.5.1 ~ 0 u ring 2000-2001 

The observations during 2000-2001 indicated that the overall 

parasitizatjon ranged between 0.00 to 5.33 0/0. The highest parasitization 

(5.33 per cent) was recorded in the untreated control. The next b es t 

treatment was imjdac~oprid 10 9 a. j .Ikg seed treatment 

followed by spinosad 48 SC @ 750 ml/ha which recorded 2.66 per cent 
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parasitization. U was followed by the treatments imidacloprid @ 4 9 a,i.lkg 

seed treatment alternated with monocrotophos 36 SL @ 750 ml/ha. 

thiam eth QXam @ 4 9 a. i _/kg seed trea tment afternated with spinosad 48 

SC @ 750 nli/ha and carbofuran 3 G @ 5 % seed treatment 

alternated with spinosad 48 SC @ 750 ml/ha. aU of which recorded 2.00 

per cent parasitization. Though there was difference in per cent larval 

parasitization, all the treatments showed non-significant differences and 

were comparable with the untreated controL 

Table 20. Effect of different insecticides treatments on larval 

parasitization of E. vittella 

, Treatment .. - - - ! Per cent larval [!a!a~itiza-tio-n-~ 

1 

- - 2000-2_001 2001 ~2002. ' __ _POOI_e_~_ 
T 1 - Illlld§lcloprid@-l 0 9 a. i.lkg seedtre~tment r 2_66 1 .33 1 .99 'I 

. follow~~ by sp'i_nosa.~ _~8 SC @ 750 m~~h~ ___ • (7.43 )* 1_ (5_41)_. _______ (6.4:~) __ , 
l 1"2 - Irnidacloprid @ 10 9 a.Ukg seed treatment 1 0.00 0.00 0.00: 

followed by p~ofenOPhOS +cypermethrjn 44 EC 1 (0_00) (0.00) (0.00) I 
, 11 _. ~1~~~·~~:~h~10 9 a _i Ikg seed trealmcn-i - - .. --I 2.00 1.33 T~-T66--' 

followed ~Y m onocrotop~~~ .. ~_£? .. ~ L @ 7 SOn II/ha '_ . (§ _: 55) . ___ (~. 4 1 ) ( 5.98 ) 
T4 - Thiamethoxam @ 4 9 a.i./kg seed treatmenl I 2.00 2.66 2.33 

followed ~r_~pjno5ad ~_~SC @___?_~~ .. ml~ha. - ~'I _(61.·35~3 -_. -- - _j07_.400~J, (6
0
-..:.-

6
9-

6
°)---1 

i T 5- Thlarnethox,am @ 4 9 a_i.!k.g seed treatment 

followed by profenophos +cypermethrm 44 EC (5.41 ) (0.00) ... ', _. __ C.2. 70) ; 
@ 1000 m!l~_a_ I I 

~ T 6~ Thiamelhoxam @ 4 9 a.iJkg se~dtrea-tm~nt --- 1 .33 r 0.66 i 1 ~ 33-· -i 
followed by rnonocrotophos 36 SL@7S0mt/ha'.jf_5_.4 __ 1) ___ ._./2,_.7 __ .0 __ ) ~ (5.41) t 

! I T Cal bofll,an 3 G 5 % s':'';d- 't;';a Imen i followed by __" 2.00 ) ..'.2.00 I 1 .66 --I 

spinosa~_4~_!?~ @ 7~O ml/ha: __ .______ . .1 (6.55)~ .. _~~(6 _ _§5) I (5._r.3 8 ) ___ .' 
"1"8- Carbofuran 3 G 5 0/0 seed treatment followed bY', 0_66 0.00 0.33 I 

t profenophos +cypermethrin 44 EC @ 1000 m!fha (2.70) __ 10.0_9)_ (1.35) _ j 
i T9- Carbof~sran-iG 5'0/0 seed treatment follo~ed by -r 1.33 0.66 0.99 j 
I monocrotophos 36 SL ~ 75~_r;ha_ .. _ -r (5.41 )--'-- __ ~70) I (4"05)_! 
'I T, :)- Untreated contro\ ' 5.33 3 -33 4.33 j 

___ . ______ _ _~ __ ___D 3.29) __ 1-__ (.10.40) (11 .84 ) __ \ 
SE +~ 2.60 1i 1.81 1.47' 
CD at 5 % _______ __ 1 NS _~_~NS NS 

..- - Figures in parentheses are angular transformed vaJues. 
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The next best treatments were thiamethoxam @ 4 g a.i. Ikg 

seed treatment followed by profenophos + cypermethrin 44 EC @ 1000 

nli/ha, thiamethoxam @ 4 g a.L/kg seed treatment alternated with 

monocrotophos 36 SL @ 750 ml/ha and carbofuran 3G @ 5 % seed 

treatment alternated with monocrotophos 36 SL @ 750 ml/ha recorded 

1.33 per cent parasitization. Whereas, the treatments carbofuran 3 G @ 5 

0/0 seed treatment folJowe.d by profenophos + cypermethrin 44 EC @ 1000 

nll/ha which recorded 0.66 % parasitization and ·the treatment imidacloprid 

@ 10 9 a.i.lkg seed followed by profenophos + cypermethrln 44 EC @ 

1000 mIlha in which no parasitization was observed. But as the resuIts 

were non-signifrcant therefore all the treatments were at par with each 

other regarding their effect on the parasitization of E. vittella. 

4.5.2. During 2001-2002 

As compared to 2000-2001, very less parasitization was 

observed- during 2001-2002 ranging from 0.00 to 3.33 per cent. No 

significant drfferences were observed In various treatments. Highest 

pa rasltizati 0 n (3.33 %) wa 5 obse rved in untreated co ntroL Am 0 n 9 va rj 0 U S 

treatlnents, the highest parasitizabon was observed in thiamethoxam @ 4 

9 a.i'/kg seed treatment alternated with spinosad 48 SC @ 750 ml/ha 

which recorded 2.66 per cent parasitization. Jt was followed by the 

treatments carbofuran 3 G @ 5 % seed treatment alternated with spinosad 

48 SC @ 750 ml Iha (2.00 per cent), imidacloprid 10 9 a.i)kg seed 

treatment followed by monocrotophos 36 SL @ 750 ml/ha (1.33 %) and 

imidacloprfd 10 g a.i.lkg seed treatment followed by spinosad 48 SC @ 

750 mllha (1.33%). The treatments thiamethoxam @ 4 9 a.i.lkg seed 

treatment atternated with monocrotophos 36 S L @ 750 nli/ha and 

carbofu ran 3 G @ 5 % seed treatment alternated with monocrotophos 36 

SL @ @ 750 mflha recorded 0.66 % parasjtization each. Whereas, no 

parasitizatton was noticed in the treatrnents of imidacJoprid @ 109 a_ i .lkg 
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seed treatment alternated with profenophos + cypermethrjn 44 EC @ 1000 

mllha, thiamethoxam @ 4 9 a.j_/kg seed treatment alternated with 

profenophos + cypermethrin 44 EC @ 1000 ml/ha and carbofuran· 3 G @ 5 

0/0 seed treatment alternated with profenophos + cypermethrin 44 EC @ 

1000 ml/ha. During this year also non-significant differences in per cent 

parasitization were observed. 

4.5.3. During 2000~2001 and 2001-2002 (Pooled) 

The pooled data for·' the ye?r 2000-2001 and 2001-2002 

revealed that the average parasitizatjon ranged between 0.00 to 4.33 per 

cent. No significant differences were observed among various treatments. 

Highest parasitization (4.33 %) was observed in untreated control. It was 

foIIowed by the treatments thiamethoxam @ 4 9 a. i.lkg seed treatment 

alternated with spjnosad 48 SC @ 750 ml/ha and imidacfoprid @ 10 9 

a.i.lkg seed ·(reatnlent alternated with spinosad 48 SC @ 750 ml/ha which 

!-ecorded 2.33 and 1.99 % parasitization, respectively. The next best 

treatments to ·the parasitoid were of imrdacloprjd @ 10 9 a.iJkg seed 

treatrnent alternated with monocrotophos 36 SL @ 750 ml/ha and 

cal-bofuran 3 G @ 5 % seed treatnlent alternated with spinosad 48 SC @ 

750 ml/ha which reported 1 .66 D/O parasitization each. 

T~e treatments thiamethoxam @ 4 9 a.i.lkg seed treatment 

alternated with profenophos + cypermethrrn 44 EC @ 1000 ml/ha and 

carbofuran 3 G @ 5 % seed treatment alternated with profenophos + 

cypernlethrin 44 EC @ 1000 mUha recorded 0.66 and 0.33 per cent 

parasitjzation. Whereas no parasitization was observed in th~ treatment of 

itllidacloprid @ 10 9 a. t./kg seed treatment alternated with profenophos + 

cypermethrin 44 EC @ 1000 mIlha. Thus the pooled results also brought 

out non - s i 9 n inca 11 t d iffere nces j n fa rv a r pa rasitizati on a mon 9 va ri ou S 

tr-eatments and were comparabfe with the untreated control. The 

parasrtords observed during both the years of study were R. aiigharensis 

and Brflcon spp. 
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4.6. Crop loss assessment due to key pests during various 

growth periods of okra 

4.6.1. Incidence of aphids, A.. . gossypii 

It is evident from Table 21 that significant differences were 

observed in various treatments during 2000-2001. lhe 'Iowest 

aphid popu !ation (2.56 aphids/leaf) was recorded in the treatment T 3 

(throughout protection). It is followed by treatment T1 (protection during 

vegetative period only) which recorded 3.13 aphids Ileaf and it was at par 

with the treatments T 2 (protection during reproductive period) which 

recorded 6.20 aphids Ileaf. 

Table 21. Incidence of aphid, A. gossypij 

Treatment Number of a~hid~_I_eaf .~_ 
2000- 2001- Pooled 

2001 2002 -

Ti -Protection during vegetative stage only 3.13 4.26 3.69 
(1.90)* (2.17) (2;O3) 

.------ -------- ----- ------
T 2 - Protection during reproductive stage 

; 

6.20 7.60 6.90~ 

o!!!y __ 
(2.58) (2.84 ) (2_71) , 

T3 - Protection throughout growth 2.56 2.20 2.38 

period \ 

(1_73) (1.64 ) (1 .68) 

1----.. - I 
.. 

T 4 ~Untreated throughout growth period 8.64 7.92 8.28 

~SE + 

(3.02) (2.89) (2.95 ) I 

0.06 0.07 -~ l CO at 5 % 
0.20 0_21 0.13 

-~-

* Figures in parentheses are ~ x + 0.5 transformed values 

During 2001-2002, the lowest aphid population (2.20 Ileaf) 

was recorded in the treatment T 3 (throughout protection) followed by 

treatment'""T 1 (p rotectjon d u ri ng veg etative pe riod) wh lch reeo rd ed 4.26 

aphids Ileaf. The untreated control recorded 7 _92 aphids Ileaf. 
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The pooled results showed that the treatment T3 (throughout 

protectjcn ) recorded the lowest aphid population (2.38 aphids/reaf). It was 

followed. by treatment recejving protection during vegetative period only 

(3.69 aphids Ileaf) and the treatments of protection during reproductive 

period only (6.90 aphids/reaf). The highest aphid popuJation (8.28 

aphids/leaf) was recorded in 

4.6.2* Incidence of jassids, A. _. 

untreated control. 

biguttulla biguttulla 

During 2000-2001, significant differences were observed in 

various treatments (Table 22). The lowest jassid population (3.68 .. 
jassids/leaf) was recorded in the treatment T 3 (throughout protection) 

fonowed by T 1 (protection during vegetative perrod) which recorded 5.20 

jassids Ileaf. Highest jassid population (9.44 jassids Ileaf) was recorded in 

the u ntrectted control. 

TabJe 22. Incidence of jassids 
. --.-- ------ -- Number of jassitis ,- leaf-- J Treatment 

2000- 2001-' --Pooled -~1 

2001 2002 I - _ I T 1 -Protecti9n during vegetative stage only 5.20 3.88 4.54 
(2.38) (2.09) (~.23) 

I I T 2 - Protection du ri ng reproductive stage 7.32 8.08 7.70 

only (2.79) (2.92) (2.85) j 
1 

Protection throughout growth 3.68 T3 - 4.40 4.04 

___ .. r2.~ riod 
(2.03) (2.21 ) (2.12) 

T 4 -Untreated throughout growth per;od 9.44 8.60 9.02 
(3. fS) (3.01 ) (3.08) 

SE + 0.05 0.04 0.11 

CD at 5 0/0 0.18 0.14 0.31 ! 
* Figures in parentheses are ~ x + 0.5 transformed values 

During 2001-2002, jassid population ranged between 3.88 to 

8.60 jassids /Ieaf. The lowest population. (3.88 jassids/leaf) was recorded in 

the treatment of protection during vegetative period followed by the 
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treatment of throughout protection (4.40 jassidslleaf). These treatments 

were at par with each other. The untreated control recorded 8.60 

jassids/teaf. 

The pooled data also represents similar trend as observed in 

2001-2002. Nun1erically lowest jassid population (4.04/Jeaf) was recorded 

in the treatment of throughout protection which was at par with the 

treatment of protection du~ing vegetative period ( 4.54 jassids/reaf). The 

hjghest jassld population was recorded in the untreated control (9.02 
" 

jassids/leaf) which was at par with the tre.atment of protection during 

rep rod u ctive period (7.70 j assid/lea f). 

4_6,3.. I ncidence of whitefly 

U is evident from Table 23 that during 2000-2001, the fowest 

whiteffy population (0.96 Ileaf) was recorded in the treatment of throughout 

protection which was at par with the treatment of protection during 

vegetative period (1.08 whiteflies/feaf). The whitefly popuJation in the 

treatment ,of protection during reproductive period (2.04 Ileaf) and 
, 

untreated control (2.20 Ileaf) were at par, with each other. 

Simifar trend was observed during 2001-2002. But here the 

lowest whitefly population was recorded in the treatment of protection 

during vegetative period (1.00 whiteflies/reaf). The untreated control 

recorded hjghest (2.06 whiteflies lieaf) population. 

The pooled data indicated that the whitefly population ranged 

from 1.04 to 2.14 whiteflies /Ieaf in different treatments. The rawest 

populatioh was recorded in the treatment of protection during vegetative 

perjod (1.04 Ileaf) which was at par with the treatment of throughout 

protection (1.06/leaf). The treatment of protection during reproductjve 

period and untreated control recorded 2.20 and 2.14 whiteflies Ite'af and 

were at par with each other. 
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Table 23. Incidence of whitefly 

Treatment 
I Number Tof whiteflies. I leaf] 

2000- 2001- Pooled! 
2001 2002 _j 

I 
~-.-

T1 -Protection during vegetative stage only 1.08 1.00 1.04 
(1.25) (1_21) (1.23) 

T 2 - Protection during reproductive stage 

, onlY 
-T 3 ~ - - --Protection th rou 9 hout growth 

2.04 2.36 2.20 

{1.59) (1 .68) (1.63 ) 
_-------

0.96 1.16 i .06 
(1 .20) (1 .28) (1.24 ) 

___ period 
T 4 -Untreated throughout growth period 

SE + 

CD at 5 0/0 

...... ~ .... _ ,.-,-.~ j 2.20 2.08 2.14 ' 

(1.64 ) (1.60) _Ji.62)~ 
0.04 0.03 0.08 

0.14 0.12 0.23 I 
,-_----

* _ FIgures in parentheses are ~ x + 0.5 ttansformed values 
--- ---'- _----

4,6.4. Infestation of fruit borer 

The data pertaining to the fru'it borer infestation recorded 

during the course of investigation are presented in Table 24 and Fig: 11. 

The resul-ts obtained were significant during both the years and in respect 

of pooled results. 
During 2000-2001, the percentage fruit infestation ranged 

betwee n 1 3.52 to 37 _ 76 pe r cent. The lowest fru it i nfestati on was recorded 

in the treatment of throughout protection (13_52 0/0) followed by protection 

during reproductive period (13.76 %). These two treatments were at par 

with each other, Both these treatments were significantly superior to rest 

of the treatments. 
During 2001-2002, all the treatments were found significantly 

superior over control in reducing fruit ·~nfestation- Minimum fruit infestation 

(10_57%) was recorded In the treatment of throughout protection 

(thiamethoxam @ 4 9 a.i. Ikg seed treatment foHowed by spinosad 48 SC 

@ 750 ml/ha). It was followed by the protection during reproductive' period 
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only (11.26 %). Both these treatments were at par with each other. Among 

different treatments, the highest infestation was recorded in the protectlon 

during vegetative period only (21.620/0). 

Table 24. infestation of fruit borer in different growth periods of okra 

Treatment Per cent fruit infestation 
2000- 2001- Pooled 
2001 2002 

T 1 -Protection during vegetative stage 24.58 21.62 23.10 

only: 
(29.65)* (27.64) (28.64 ) 

... - -~-

T 2 - Protection during reproductive stage 13.76 11.26 12.51 

only j (21.70) (19.49) (20.59) 
. __ . ---

T3 - protection throug hout 13.52 10.57 12.04 

~_ .. __ . __ 9 rowth perioq 
(21.50) (18.85) (20.17) 

---

T 4 -u ntreated th roug h out growth period 37.76 33.53 35.64 
(37.88) (35.34) , 

------- ._-- - .- (3.~~ 

-

SE + 0.56 0.67 0.41 
-

CD at 5 0/0 1.74 2.06 1.14 

'io.' Fig ures in parentheses are angular transformed values 

"' The pooled data for the yea r 2000-2001 and 2001-2002 

revealed that all the treatments were significantly superior over controL 

The least fruit infestation was recorded in the treatment of throughout 

protection (1 2.04 0/0) a nd protection d uri ng reprod uctive period (12. 51 %) 

and both these treatments were at par with each other. The treatments of 

protection during v_~getative period only recorded highest fruit infestation 
• 

(23.100/0) among different treatments. The untreated control recorded 

35.64 % fruit infestation. 

4.6.5. Effect on plant height and per cent avoidable loss due to key 

pests during various growth periods of okra. 

The data regarding influence of various treatments on plant 

height and per cent avoidable loss are presented in Table 25 and Fig. 12. 
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4.6.5.1. Effect on pJant height 

The results obtained during both the years were significant. 

The treatment of throughout protection recorded maximum height of 64.24 

and 65.89 em in 2000-2001 and 2001-2002,respectively. It was followed by 

the treatment of protection during reproductive period only (61 .58 and 

63.46 em, respectively) and protection during vegetative period only (58.10 

and 61.24 em in 2000-2001 and 2001-2002, respectlvely)'1' vJhich were at 

par with each other. All the treatments recorded significantly more height 

over control. 

The pooled data for th.e
L 

year 2000-2001 and 2001"'200l 

indicated that all the treatments were significantly superior over control. 

The maximum height (65.06 em) was recorded in the treatment of 

throughqut protection (T 3)' 

{t was followed by protection during vegetative period only 

(62.52 em) ~nd protection during reproductive stage only (59.82 em). The 

control treatment recorded 54.93 em plant height. 

4.6.5.2. Per cent avoidable foss in plant height 

Table 25 indicated that during 2000-2001, the reduction in 

plant height in unprotected plot (T4 ) was to the extent of 16.26 per cent. 

AvoIdable loss in plant height was minimum in the treatment receiving 

protection throughout growth period (nil) followed by protection during 

vegetative period (4.14 per cent) and protection during reproductive period 

(9.09 per cent). 

During 2001-2002, avoidable loss in plant height in untreated 
( 

control (T 4 ) was to the extent of 14.90 0/0. Minimum avoidab!e 'oss (3.68 

%) was recorded in the treatment of protection during vegetative period 

(T1 ) followed by protect[on during reproductive period (8.05 %). 
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4.6.6. Effect on number of leaves per plant and per cent avoidable 

loss due to key pests during various growth periods of okra 

The data on influence of various treatments on number of 

leaves per plant and per cent avojdable Joss are presented in TabIe 26 and 

Fig. 13. 

4.6.6.1. Effect on number of leaves per plant 

The differences in number of leaves iplant at final harvest 

were non-significant during both the years of investigation and in respect of 

treatments in pooled data of two years. 

During both the years and for poofed data, numericatly the 

lowest number of Ie-aves/ pJant were observed in unprotected controJ (T 4 ) 

(9.16, 9.12 and 9.14 Jeaves/plantl respectively). MaximUIl1 number of 

leaves wtire observed in the treatments of throughout protection (T 3 ) 

(10.48, 10.24 and 10.36 Jeaves /plant, respectively during 2000-2001, 

2001-2002 and pooled data). 

4.6.6.2. Per cent avoidable loss in number of leaves per plant 

The number of leaves were not affected by the okra pest 

complex. The pooled data (Table 26) indicated that per cent avoidable loss 

was minimum jn the treatment of throughout protection (nil) foJlowed by 

treatment of protection during vegetative period (2.50 %) and protection 

during reprC?ductlve period (4.05 0/0). 

4.6.7 Effect on average leaf area (cm 2
) and per cent avoidable loss 

due to key pests during various growth periods of okra 

The data on influence of various treatments on average leaf 

area and p~r cent avoidable loss are presented in Table 27 and Fig. 14. 

4.6.7.1 Effect on ave rage leaf a rea (cm2
) 

The differences in average leaf area at 40 DAS (days after 

sowing) were non-sjgnificant during both the years of study and in respect 

pooled results. 
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During both the years and for pooled data, comparatively 

highest leaf area was observed in the treatment T1 i.e. treatment receiving 

p rotecti on d u ri ng vegetative period (103.26, 106.32 and 103.35 cm
2

, 

respectively). During 2000-2001, the ]owest leaf area (98.52 cm
2

) was 

recorded jn T2 (protection during reproductIve period only) whereas during 

next year, the lowest 1eaf area (100.48 cm2
) was recorded in T4 (untreated 

control). 

4.6.7.2 Per cent avoidable loss in average leaf area (cm
2

) 

Though there were differences in average leaf area, it was 

not much affected by the various treatments as the results indicated non­

s[gnificant differences (Table 27). 

During 2000-2001, the hig hest per cent avoidable Joss (4.59) 

was rec,?rded in T 2 (treatment receivjng protection during reproduct1ve 

period only) folfowed by untreated con.trol (4.34 per cent). During 2001-

2002, the highest avoidable loss of 5.49 per cent was observed in 

untreated control and it was folJowed by the treatment receiving protection 

during reproductive period onJy (4.39 per cent). 

4.6.8 Effect on average fresh leaf weight and per cent avoidable loss 

due to pests during various growth periods of okra 

The data pertaining to influence of various treatments on 

average fresh leaf weight and per cent avojdab~e loss are presented in 

Tab!e 28 and Ftg.15. 

4.6.8.1 Effect average fresh leaf weight 

Th e differences in average fresh' r eaf weig ht were no n 

signjfjca~.t during both the years and 'in respect of pooled Qata. 

During 2000-2001 t numerically maximum fresh Jeaf weight 

was recorded in the treatment of protection during vegetative period (2.61 

9 I[eaf) followed by the treatment of throughout protection (2.29 g/Ieaf). 
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Dudng 2001-2002, the maximum average fresh leaf weight 

was recorded in the treatment of throughout protection (2.97 gtreaf) 

followed by the treatment of protecUon during vegetative period (2.80 9 

Ileaf)~ Lowest average fresh leaf weight was recorded in untreated control 

(2.53 g/leaf). 

The pooled data for the . year 2000-2001 and 2001-2002 

indicated that maximum average fresh ~eaf weight was recorded in th e 

treatm ent of protection d u rjng vegetative period (2.70 g/reaf) followed by 

the treatment of throughout protection (2.63 g/leaf). The lowest average 

fresh leaf weight recorded in the untreated control (2.38 9 Jleaf). 

4.6.8.2 Per cent avoidabJe loss in average fresh leaf weight 

The okra pest comprex did not affect the average fresh leaf 

weight. The pooled data (Table 28) indicated that minimum per cent 

avoid~~ble loss was observed in the treatment of protection during 

vegetative period (T1 ) (Nil) followed by the treatment of throughout 

protectio n (2.59 0/0) and protectron duri ng reprod uctive period (8.51 %). 

The maximum per cent avoidable Joss was recorded in the treatment of 

untreated control (11.85 0/0). 

4.6.9 Effect on marketable fruit yieJd and per cent avoidable loss due 

to key pests during various growth periods of okra 

The data regarding infJuence of different treatments on 

marketable fruit yield and per cent avoidable loss are presented in 

Table 29 and Fig. 16. 

4.6.9.1 Effect on marketable fruit yield 

The results obtained during both the year and pooled data 

were significant. 

During 2000-2001. the maximum yield (75.80 q/ha) was 

recorded in the treatment of throughout protection (T 3) foJJowed by 

the treatment of protection during vegetative period ( 69.15 q / ha) and 
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protection during vegetative period (58.66 q/ha). The untreated controI 

recorded the lowest marketab!e fruit yield (44.40 q/ha). 

During 2001-2002, the marketable fruit yield ranged between 

47.00 to 78.19 q/ha. The highest yield was recarded in the treatment of 

throughout protection (78.19 q/ha) followed by protection during 

reproductrve period (72.60 q/ha) and protection during vegetative period 

(57.49 q/ha). " 

The pooled data (Table 29) revealed that the highest 

marketable fruit yield was observed in the treatment of throughout 

protection (79.99 q/ha) farrowed by protection during, vegetative period 

(70.82 q/ha) and protection during vegetative period (58.07 q/ha). The 

iowest marketable fruit yieJd was recorded in the untr'eated control (45.70 

q/ha). 

4.6.9.2 Per cent avoidable loss in marketable fruit yield 

The data from Table 29 indicated that the per cent avoidable 

Joss was minjmum (nil) jn the treatment of throughout protection during 

reproductive period (T 2 ) (8.77 0/0, 7.27 % and 8.01 0/0, respectively during 

2000-2001, 200 J -2002 and poored). It 'was followed by the treatment of 

protection during vegetative period (24.15 0/0 , 26.24 % and 24.50 %, 

respectively). The maximum per cent avoidable loss was recorded in the 

untreated control (41.68 0/0, 39.89 % and 40.64 % during 2000-2001, 2001-

2002 and pooled data, respectiveJy). 
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CHAPTER~IV 

DISCUSSION 

Okra (Abelmoschus esculenus (L.) Moench) is an important 

vegetable crop grown round the year. The yield of okra is seriously 

hampered due to ravages of insect pests. Sucking pest complex and the 

frult borer have been a very serious problem in the economic cUltivation of 

okra. Study of population dynamics plays a key role in deciding the 

management strategy of. pests. Hence in present study population 

dynamics of okra pest was studied and their correlation with abiotic factors 

was worked out. Many insecticides· have been tried in the past for the 

control of okra pests with varying degree of success. Pre'sent 

investigations were carried out to study the bio-efficacy of some newer 

insecticides as seed dressers and spray along with conventional 

insecticides. Nevertheless, the chemica] insecticides have some adverse, 

effect on natural enemies of the pests .. This point was considered and 

attempt- was made to study the effect of insecticidal application on larval 

parasrtolds of E. viitella. Also the crop losses caused by key pests during 

various growth perIods of okra were studied. 

The results obtained are discussed in the light of the previous 

work under following heads. 

5.1. Population dynamics of key pests of okra 

5.2. 8\oefficacy of newer insecticides against key pests of okra 

5.3. Effect of dlfferent insecticidal treatments on marketable fruit yield of 

okra 

5.4. Economics of various treatment applications in okra pest 

management 
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5.5. Effect of different insecticidal treatment on larval parasitfzation of Eatras 

vitte//a 

5.6. Crop loss assessment due to key pests during various growth 

pe riod s of okra 

5.1. Popuration dynamics of key pests of okra 

5.1.1. Population dynamics of aphids 

The observations on population fluctuations of okra aphid, 

Aphis gossypii during summer season of 2000-2001 indicated that the 

aphid population ranged between 0.00 to 16_10 aphids/ three leaves. The 

first appearance of aphid was noticed in 10th meteorological week (0.05 

aphids! three leaves) when the corresponding rainfall, maximum-minimum 

temperature, morning-eventng relative humidity and bright sunshine hours 

were 0.00,' mm, 34.SoC, i6.6°C, 55 010, 26 % and 10_5 hoursl day, 

respectively. Thereafter, the population increased steadily and reached its 

peak (16.10 aphids/three leaves) in 1Stl1 meteorological week (30 April to 6 

May). During 2001-2002, the aphid population startsiJrising steadily from 

0.05 in 10tl'i MW to the highest of 1.6.10 aphids/three leaves /p~ant in 18
th 

MW with increasing te~perature .. Then during 19
th 

and 20
th 

MW it slightly 

lowered and reached to 12.56 aphids/three leaves when the prevailing 

rainfall ma'ximum-minimum temperature, morning-evening relative humidtty 

and bright sunshine hours were 0.8 mm, 40°C, 26.6°C, 43 %, 24 % 11 

hours/day, y esr eeL veJW . 
These trends of aphid infestation were more or less similar to 

~ ~/- , 
those reported by other research workers. Patel and Rote (1995) reported 

that populat~on of A~ gossypij peaked (43.05 /plant) in the second 
\ 

fortnight of October. Jamwal and Kandoria (199'0) recorded 450 aphids /30 

plant as highest on kharif okra. Devasthali and Saran (1991") reported that 

okra crop was infested by aphids from the age of 11 days till maturity. 
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Further they noted that the infestation period of aphid was 49 days and 

weekly mean population density was 18.32 aphids/ three leaves. jarcinde 

(1998) reported that the incidence of aphids on okra varied from 0.40 to 23 
\_...-.. 

aphidsJ three leaves Jplant. TeJang et a/. (2003J observed very high (10.25 

to 170.90 aphids I 3 leaves) population of aphids (A. gossypii 

due to high humidity ranging from 64.14 to 86.14 % during 1999-2000 

while negltgjbie (0.00 to 3.30 /3 Jeaves) in next season. 

5.1.2. Popuration dynamics of jassids 

During first year of study (2000~2001). the incidence of jassids 

started in 9 th MW recording 0.10 jassids/three leaves when the prevalling 

ablotrc factors i.e. rainfall, maximum~minimum temperature. morning­

evening relative humidity and bright sunshine hours were 0,00 mm, 
a 0 . '(!?_s~. 

35.4 C, 16.4 C, 60 010, 28 % and 11.0 hours /day~ Afterwards the jassid 

population rose steadily upto 14th MW (16.50 jassids/three [eaves). A small 

decrease was observed in the next w~ek (11.90/3 leaves). This might be 

due to the sudden rise in the humidity from 47 % in 14th MW to 60 % in the 

15th M\0I. Thereafter the population increase1s!owly and reached to peak of 

25.10 /three leaves during 18th MW when the rainfall, maximum-minimum 

temperature, morning-evening relative humidity and bright sunshine hours 

were 0.00 mm, 43.2oC, 24.SoC, 33 %, 17 % and 11.6 hours /day, 

respectively. Then the population decreased very slowly upto the removal 

of the crop. 

In the next year~ the jassjd attack started in loth MW recordtng 

0.40 jassids/three leaves. In the 11 th MW, the jassid population decreased 
\ 

somewhat (0.10 Ithree leaves) and thereafter it increased steadily with 

increase in temperature. 

From 16th MW onwards, the jassid population increased 

somewhat fastly and reached to a pe~k of 21.20 jassids/ three leaves. 
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Thereafter the population remained more or less steady upto the end of 

crop. 

Srinivasan et al. (1981) reported that rainfa11 was found to 

reduce the mean density and increased aggregation of Amrasca biguttulla 

biguttulla on okra. The absolute maximum temperature also caused an 
,,~ .. 

increase in aggregation. Dhamdhere et al. (1985) observed that A. 

biguttulla biguttul/a remained active throughout both seasons in klJarif and 

summer of 1980-81. Low humidity in 1980 appeared to be conducive to 
, \,.-/ 

population build-up. Lal et al. (1990) reported A. biguttuJ/a biguttul/a on two 

weeks-old okra crop which increased with age of crop except 21ld half of the 

fourth and fifth weeks because of heavy rainfall (61.1 mm), low 

temperature ( < 29°C). high RH (>78 %) and less sunshine (6.4 hr) which 

reduced. pest population by 72.6 per cent. Patel et al. (199-7)' reported that 

the population of A. biguttulla biguttulla increased during monsoon season 

when te m perature re mained arou nd 37°C along with at r east ten ho u rs of 
..._._. 

bright sunshine. Jarande (1998) recorded 0.50 to 39.95 jassidslthree 

leaves whereas Mahmood et al. (199S) observed peak population of 27.8 

jassids !leaf in late Jufy on okra. 

From the foregoing discussion, it is evident that the, jassid 

populatton remained active throughout'the age of the okra crop. While 

increasing temperature and decreasing humidity favours the population 

build-up of A. biguttulla big utta/la , rainfall and increasing humidity 

adversely affects the population. These trends found in the present 

Investigation are in confjrmation with the findings of above researchers. 

5,1.3. Population dynamics of whitefly 

During 2000-2001, the first appearance of whiteflies was 

noticed in the 9 th MW (O.601 three leaves). In the next week 1 the population 

decreased slightly to 0.30 whiteflies I three leaves. Thereafter the 

population increased steadily and recorded highest population of 9.20 
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whiteflies! three leaves in 18th MW when the prevaHing rainfall, maximum -

minimum temperature, morning -evening relative humidity and bright 

sunshine hours were 0.00 mm, 43.2°C, 24.5°C, 33 %, 17 % and 11.6 hours 

Iday, respectively. Thereafter the population decreased very slowly. 

During next year (2001-2002), the whitefly population ranged between 0.60 

to 8.40 whiteflies Ithree Jeaves. The lowest population (0.60 / three leaves) 

was recorded in the 10 th MW. Aft~r 10 th MW, the population rose slowIy 

and reached to pea k (8.40 I three leaves) in 18th MW (30 th April to 6
th 

May). 

Overall, it is observed tha.t the whitefly population increases with increase 

in temperature. The population remained steady i.e. around 6! three leaves 

from 12th MW to 15th MW when the morning relative humidrty was stable 

around 50 %. 

Muruge.sQ.Yl et a/. (1977) found highly sjgnificant positive 

correlation between maximum temperature and whitefly incidence. They 

further reported that rainfall and 

associated with whitefly incidence. 

relative hum idity were neg atively ,--- .... 

Bhardwaj and Kushwaha (1984) 

reported peak infestation of B. tabaci 'in October and March. Jarande 

(199§y'reported 0.45 to 0.90 whiteflies! three leaves. Kumawat et al. (2CrbO) 
; 

observed that whitefly infestation started in the fourth week of July and 

peak population was observed in the fourth week of September. Telang et 
\_ ... _/~- .. 

al. (2003) recorded highest whitefly population (4.35/ three leaves) in 14th 

and 18th MW in 1999-2000 and in 10th and 11 th MW in 2000-2001 (2.70 

whiteflies I three leaves). The trends in the population of whitefijes 

observed in the present investigation are in agreement with the findings of 

above research workers. 

5.1.4. Population dynamics of E. vitte/la 

From the data pertainIng to per cent fruit infestation by E. 

vittella during summer seasons of 2000-2001 and 2001-2002, it is evident 

that during first year, the overaJ! fruit infestation ranged between 15.01 to 
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57.80 per cent. The lowest fruit infestation was recorded in the 14th MW 

(2nd Aprl! to 8 April) when the prevailing rainfall, maximunl-minimum 

temperature, nlorning-evening re!ative humidIty and bright sunshine hours 

were 11.0 mnl, 36.2o C. 20.SoC, 60 %, 31 % and 9.1 hours/day, 

respectively. Thereafter the fruit infestation increased to 27.20 % in 15
th 

MW. The ralnfall and high relative humidity (60 %) might have restricted 

the fruit infestation in 14th MW. From 18 th MW, fruit infestation remained 

nlore or tess constant upto the end of the crop whereas during the next 

season,' the jnfestatjon ranged between 25.85 to 51.30 per cent. The fruit 

infestation increased with increase in temperature and reached to the peak 

of 51.30 % during 18 th MW. From 171h MW, the fruit infestation remained 

steady until the end of the crop. 

In Maharashtra, Mote (1977) reported presence of E. vitte/fa 

on okra ·after six weeks of the germination in kharif and sum mer seasons. 

He further noted that the pest intens~ty in summer rapidly increased and 

reached to its peak (69.91 per cent). Radke and Undirwade (1981) noted 

nlean maximunl, nlinimum and average temperature 29.4
o

C, 12.2
o

C. and 

20.SoC, respectively with an ave~age relative humidIty of 53.2 per cent 

during severe attack of E. vittella on okra. Dhawan and Sidhu (1984) 

reported -that maximum damage was caused due to Earias spp. to okra 

fruits (67 _( per cent) in late October. They further stated that heavy rainfall 

adversely affected population build-up of E. vitte/Ja. Pawar et 81. (1996) 

reported that there was significant negative correlation of E. viftefla 

popuratlon and relative humidity, rainfall and wind velocity. The crop sown 

on 15tl1 May and 1 sl June had a lower incIdence (1·7.9 to 18.6 %) of fruft 

borer Shukla et al. (1997) observed a peak infestatfon of 41.25 % before 

harvesting in the ffrst fortnight of June. ZaIa et 8/. (1999) reported that 

bright sunshrne hours, and maXimUrll mean temperature favoured the 
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build-up qf E. villella activity. The pest became active when the crop was 3 

to 4 week old and remained active throughout the cro'p growth. 

The findings of the above researchers supported the outcome 

in the present investigation. 

5.1.5. Correlation and regression studies between weather 

parameters and aphids 

The pooled results of correlation and regression coefficients 

between weather factors and aphid population brought out significant 

positive correlation with ·maximum and minimum temperature ( r = 0.835** 

and 0.821 **, respectively). The CO'rrelation of aphid population with 

morning relative humidity was significant but negative (r = -0.667**) 

whereas that of with evening relative humidity, it was negative and non 

significant. Rest of the weather parameters showed non-signiflcant 

correlation with the aphids. The simple regression equations worked out 

for maximum-minimum temperature and morning reJative humidity were 

y = -55.28 + 1.674x. y == -14.42 + 1.160x and y = 30.61-0.4285x, 

respectively indicating an increase of 1.67 and 1 .16 and a reduction of 

0.4285 1r1 aphid population for every unit increase ,n the above 

meteorological parameters+ 

Telang et al. (2003) observed significant positive correration 

only with maximum temperature and aphid during 1999-2000 and 2000-

2001 ( r ;::: '0.966** and 0.891 **. respecHvely supporting the findings of the 

present study. Though above correlations of weather parameters were 

observed with the aphjd populat1on, the overalf aphid incidence was low 

during both the seasons of study hence further confirmation is needed. 

5.1~6. Correration and regression studies between weather 

pa'rameters and jassid population 

The data on jassid population showed that during first year of 

study (2000-2001), only maxinl um tenlperature. showed significant positive 
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correlation ( r = 0.836**) whereas during next year jassid population 

showed positive significant correlations with maximum and minimum 

temperature (r ~ 0.866** and 0.859**, respectively). The poered analysis 

brought out significant positive correlation between maximum and 

111 i nim u m temperature (r = 0.748** an dO. 847**) with ja ssid pop uJation 

whereas morning relative humidity showed significant but negaHve 

association. Remaining weather parameters showed non-significant impact 

on the jassid populatjon. The sirnple regression equations worked out for 

nlaximum. minin1um temperature and morning relative humidity were 

y = -84.18 + 2.428 x, Y = -30.24 + 1.937 x and y = 41 .20 - 0.6379 x which 

revealed that for every unit increase in maximum and minlmunl 

tem pera tu re, th e jassid' pop u lation increased by 2.428 and 1 .937, 

respecti~'ely whereas for every unit increase in morning relative humidity, 

the pest population decreased by 0.6379. 

Srinivasan et ?1. (1981) reported that ra;nfalJ was found to 

reduce th~ mean de.nsity (negative correlat~on) and increase aggregation 

of A. biguttulla biguttulla on okra. The absolute maximum temperature also 

caused an increase in aggregation (positive correlation) Mahmood et al. 

(1990) reported that among various environmentaJ factors, maximum and 

minimum temperature showed ,positive correlation with density of jassids 

on okra. They further reported that neither relative humidity nor rainfall 

significantly increased or decreased the pest population. Pawar et al. 

(1996) reported that there was significant positive correlation of okra jassid 

and maxi,mum temperature and bright sunshine hours. Patel et al. (1997) 

observed significant positive reiationship between A. biguttulla biguttuJla 

population level and maximum tenlperature ( r = 0.76) as well as hours of . . . bright sunshine ( r = 0.82). All the above workers supported the findings of 

present study. Sharma and Sharnta (1997) found positive correlation 

between minimunl temperature and jassid number supporting the findings 
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of present study but further he reported negative correlation ,with maximum 

temperature and average RH contradictory to the findings of present study. 

5.1.7. Correlation a nd regression stud ies between weather 

parameters and whitefly population 

During 2000-2001! only maximum temperature showed 

positive significant correlation with whitefly population ( r = 0.841 **). Rest 

of the weather parameters showed non-significant association with whltefly 

population. Whereas during next year of study (2001-2002) maximum and 

minimurn temperature showed positive significant correlation w~th whHefly 

population ( r = 0.925** and 0.819**, respectively). The pooled analysis 

brought out significant positive association between whitefly number and 

maximum and minimum temperature ( r :::: 0.854** and 0.844**, 

respectively) whereas morning relative humjdity showed significant but 

negative correlation with whitefJy population ( r = ~O.663**). 
Murugesan et al.· (1977) found highly significant positive 

correlation between maximum tenlperature and whitefly incidence. They 

f~rther r,~ported that rainfall and re~atjve humidity were negatively 

associated with whitefly incidence. Lal and Pillai (1982) found significant 

and positive relationship between maximum temperature and population of 

whitefly whereas r.ainfall and relative humidity were negatively associated, 

althoug h their relationship was non-significant. 

B ha rdwaj and Ku s hwa ha (1984) reported that the a ssociaifon 

between whHefly and maxjmum temperature was positive and significant, 

while th'at of relative humidity was negatively significant. Rao and Reddy 

(1987) ,observed significant negative association between whitefly 
~ 

incidence and all the weather factors, Latpate (1987) found significant and 

negative associatlon between whitefly incidence and weather factors viz., 

-rainfall, relatIve humidity, mean tenlperature and wind velocity. Tetang et 

ar (2003) found significant positive correlation between whitefly population 
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and maximum temperature ( r = 0.958 and 0.905, respectively) during 

1999-2000 and 2000-2001 whereas sIgnificant negative ( r = -0.666) 

between morning relative humidity and whitefly popuJatjon. The findings of 

the present study are in confirmation with the earlier workers. 

5.1.8. Correlation and regression studies between weather 

parameters and per cent fruit infestation by E. vittella 

Th e data on per cent fruit infestation a nd carre I atien and 

regression coefficients revealed that during 2000-2001. only maximum 

temperature showed sjgnificant positive correlation ( r = 0.80**) with per 

cent fruit infestation whereas, during 2001-2002, maximum and minimum 

temperature showed significant posjtive association (r = 0.80** and 0.80**, 

respectivery). Rest of the abiohc factors showed non-significant 

correlation. The pooled results brought out srgnificant positive association 

betw~en per cent fruit infestation and maximum and minimum temperature 

( r = 0.818** and 0.877*"', respectively). The morning relative humidity 

!?howed signfflcant but negative relationship with p~r cent fruit infestation. 

Rest of the weather factors showed non-significant reiationship. The 

srmple regression equations worked out for maximum minimum 

temperature and morning relative humidity were y = 236.9 + 6.662 x, 

y = -82.98 + 5.031 x and y = 100.8 - 1.620x, respectively. 

Kumar and Urs (1988) reported that jnfestation of E. vittella on 

okra was higher in warmer months than in rainy or cooler months. There 

was a signIficant positive correlation of the pest population with 

temperature and negatjve correlation with retative humidity. The rainfalt did 

not show any correJation with the pest population. confirming th,e resuJts of 

the present study. Negative correlation between E. vittella infestation and 

RH was also earrter reported by Kadam and Khaire (1995) and Pawar el 

nl. (1996). Shukla et al. (1997) reported that mean rnaximum temperature 

and percentage fruit danlages were significantly correlated in both the 
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years I,f-Jith regression equations of Y = -99.46 + 3,121 x (1 993) and y = -
62.54 + 2.2167 (1994) as found in the present study. The slgnificant 

positive correlation between E, vitte//a infestation and max. and mean 

temperature was also reported by Zala et al. (1999) who further also 

reported sig nificant negative correlation between RH and larval activity 

confirming the results of present study. But Gupta et al. (1998a) found 

contrad~ctory results with the present findings who correlated per,centage 

fruit infestation of okra with E. vitle/fa on a weight basis with weather 

factors and observed that percentage infestation was positevely correlated 

with min. temperature (r :;:: 0.82), morning RH (r = 0.79), evening RH (r = 
0.88) and total rarnfall (r = 0.34), and negatively correlated with max. 

tenlperature (r :::: -0.6194). 

5.2. Sioefficacy of newer insecticides against key pests of okra 

5.2.1. Bioefficacy of seed dressers against sucking pests of okra 

5.2.1.1. Bioefficiacy of seed dressers against aphids, A. gossypii 

The pooled results for the year 2000-2001 and 2001-2002 

revealed that all the treatments were sfgnificantly superior over control In 

reducing the aphld popu~ation. 

The per leaf aphid popuiation on 15 DAS (days after sowing) 

ranged from 0.1 3 t6 2.10 aphids /Ieaf. The most effective treatments in 

controllitl9 aphids were of thiamethoxam @ 4 9 a.i .Ikg seed (T 4, T 5 and T 6) 

followed by imjdacloprid @ 10 9 a. i. Ikg (T 3) which were at par with each 
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other. Among different treatments, the least effective treatments were of 

ca rbofu ra n 3 G @ 5 % seed treatm ent (T 8] T 7 and T 9 ). The untreated 

control recorded 2.10 aphids/leaf. 

The observations on 25 DAS indicated that all the treatments 

recorded significantly lower population of aphids than untreated control. 

The aphid population -ranged between 1.43 to 5.20 aphids Ileaf. The 

treatrnents of thiamethoxam @ 4 9 a. i, Ikg seed (T 5. T 4 and T 6 ) proved 

most effective and recorded 1.43, 1.83 and 1.99 aphidslieaf, respectively. 

All these treatments were at par wfth eac:h other. The next best treatments 

were of imidacloprid @ 10 9 a.i.lkg seed (T 10 T 3 and T2 ). These treatments 

remained at par with each other by recording 2.40, 2.33 and 2.53 

aphidslleaf. The carbofuran 3 G @ 5 per cent seed treatments (T 7 • T 8 

and T 9 ) proved least effective in controWng the aphids. 

Aphid population on 35 DAS ranged from 3.76 to 6.46 aphids 

Ileaf. All ·the treatments were slgnificanUy superior over control. The 

t reatm ents of th ia methoxa m @ 4 9 a. i. Ikg seed (T 6, T 5 and T 4 ) and 

irnidacloprid @ 10 g a.i. Ikg seed treatment (T2 and T3 ) were at pa_r with 

each other. The least effective treatments were of carbofuran 3 G @ 5 per 

cen t seed trea tnl en t (T 7, T 9 and T 8 ). The untreated co ntro I recorded 

highest nutnber (6.46/Ieaf) of aphids than all the treatments. 

The effectiveness of thramethoxam and imidacloprid was 

reported by several workers. Senn et at. (1998) in their laboratory studies 

and filed trials indicated that dose rates of thiamethoxam] between 10 and 

200 9 a.i.lha applied as foliar Iseed treatment, were suffictent for 

controlling aphids. Kat yare (1999) reported that considering efficacy, 

persistence and economy, lower" dose o( imidacloprid and t~!amethoxam 

! e_ 0.5 per cent for seed dressing and 0,00125 per cent for spraying were 

effective in checking aphid population on okra. 
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De-Proft et al. (1999) evaluated effects of seed treatment in 

several crops and reported that efficacy of thiamethoxam 'was at par with 

imidacloprid. Nakat et al. (2002) eva~uated imidacloprid 70 WS@ 0.2, 0.3 

and 0.5 per cent and thjamethoxam @ 0.2, 0.3 and 0.5 per cent against 

sucking pests (aphids and jassids) of green gram and reported that the 

treatments with 0.5 per cent concentration were most effective. They 

further reported that when two chemicals were compared with each other, 

thianlethoxam (70WS) was found to be superior to imidacIoprid (70 WS) in 

all respects. Vadodaria et al. (2001 b) also reported that· seed treatment 

with thiamethoxam at 4.3 and 2.8 g/kg seed, imidacloprid 600 FS at 12 and 

9 ml/kg, and imidacloprid 70 WS at 7.5 g/kg kept the population of aphids 

below economic threshold level on cotton upto 50 days after germination. 

S.reelatha and Divakar (1997) showed that seed treatment with 

imidacloprid 7.5 g/kg of okra seed effectively controlled aphids. Wang et al. 

(1995) aIso effectively controlled cotton aphid with imidacloprid. 

Paianisamy (1971) could control okra aphid upto 93 per cent 

with carboluran 10 G. @1.0 kg a.L/ha. The efficacy of carbofuran against 

sucking pests of okra was afso reported by Murthy et al. (1996) and Kumar 

Rishi et al. (1996), Kumar et al. (1989) reported that application of 

carbofuran 3 G at 1 kg a. j .lha at the time of sowing did not give effective 

contrat of sucking pests of okra (jassids and aphids) at the later crop 

stages. 

It is evident from the foregoing discussion that thlamethoxam 

and i:,midacloprid gave effective control of the aphids on okra. Carbofuran 

was found conlparatively less effective. The results of present jnvestigation 

are in agreement with the results of above researchers . 

• 
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5.2.1.2. Bioefficacy of seed dressers against jassids, A. biguttullr 

biguttulla 

The pooled observations on the popuJation of jassids indjcatec 

that all the treatments were signjfj~antly superior over control on 15, 2t: 

and 35 DAS. Jassid popuJation on 15 DAS ranged between 0.03 to 1.3E 

jassids/leaf. The most effective treatment was Ts (thiamethoxam @ 4 ~ 

a.i.lkg seed) which recorded 0.03 jassids lieaf. Carbofuran 3 G @ 5 per 

cent seed treatments (Ta and Tg ) recorded 0.76 and 1.10 jassids/ leaf, 

respectively and proved to be 'east effective. !midacJoprid @ 10 9 a.i'/kg 

seed treatments (T1' T2 and T 3 ) were intermediate in efficacy against 

jassids. 

The data on 25 DAS indicated that the most effective 

treatments were of thiamethoxam @ 4 9 a_i. Ikg seed (T4 and T6 ) followed 

by imidacJoprjd @ 10 9 a.l. Ikg seed (T2 ) which were at par with each 

other. The [east effective treatment was Tg (Carbofuran 3 G @ 5 per cent 

seed treatment) which recorded 3.40 jassids/Jeaf_ Rest of the treatments 

were int,ermediate and at par with each other. 

The jassids popu~atjon jncreased in all the treatments. on 35 

DAS when compared to the population on 25 DAS. The jassid population 

in different treatments indicated similar results as on 25 DAS. The most 

effective treatments were T4 and T6 (thiamethoxam @ 4 9 a.L/kg seed) 

which recorded 2_39 and 2.46 jassids/feaf and were at par with each other. 

The least effective treatments were of carbofuran 3 G @ 5 per cent seed 

treat(r1ent (T8l T7 and Tg ). The jassrd population in imidacIoprid @ 10 9 

a.i.lkg seed treatments stood i~termediate and was at par with each other. 

Singh et al_ (1'996) reported that imidacJoprjd (Gaucho 70) as 

cf seed treatment controlled jassids) A_ big_uttulla biguttuJ/a upto 121 days 

on cotton. Sreefatha and Divaker (19\)'7) controlled okra jassids with 

imidacJoprid @ 7.5 g/kg. They further reported that the seed treatment aIso 
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contributed to avoiding two foliar sprays durjng the vegetative stage of okra 

crop. Gul (1998) screened five insecticides against A. biguttulla biguttul/a 

on okra and fau nd that imidac_loprid 200 S L was the most effective in 

controlling jassids over a longer period. 

Gupta et al. (1998C) reported that imidacloprid was very 

effective against cicadellids. even at 3 g/kg (seed treatment) and 0.005 per 

cent foliar treatment. Kafra et al. (2061) reported that thiamethoxam was 

nlost toxic i.e. 0.454 times more toxic to A. biguttulla biguttulla on okra. 
". 

Krishnakumar et a/. (2001) showed that ttiiamethoxam 25 WG was on par 

with imidacloprid (Gaucho 600 FS) seed treatment @ 12 ml/kg of seed in 

reducing the leafhopper infestation on okra. The efficacy of thiamethoxam 

and imidacloprid was also reported by Dhawan and Simwat (2002") and 
... 

Mote et al. (1994). The efficacy of carbofuran against jassids was tested 
'\.._ _____. r·"-- ~ ~. -

by K,umar et al. (1996), Sharma et al. (1995)t Sucheta and Khokhar (199.6) 

and Gaikwad and Pawar (1979). 

From the foregoing discusston the toxicity of the seed 

dressers (thiamethoxam, imidacloprid and carbofuran) is evident and 

supported the findings of present investigation. 

5.2.1.3. Bioefficacy of seed dressers against whiteflies, Bernisia 

tabaci 

The pooled data for the year 2000-2001 and 2001-2002 

showed· that per leaf whitefly population on 15 DAS ranged from 0.10 to 

1.23 /Ieaf_ The most effective treatments in controlling the whitefly were of 

thiamethoxam @ 4 9 a.i./kg seed (T4 , T5 and Ts) and imidacloprid @ 10 g 

a. Llkg seed (T1). All these treatments were at par with each other. The 

treatments of carbofuran 3 G @ 5 per cent seed treatment (T7, T 8 and Tg ) 

recorded 0.69, 0_76 and O.76/leaf and proved to be Jeast effective and 

were at pa r with each other. 
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The same trend was observed on 25 DAS· and the least 

number of whitefly were recorded in the treatments of thiamethoxam @ 4 9 

a. i. Ikg seed (T 6, T 4 and T 5 ). These were followed by th e treatm ents of 

imidacloprid @ 10 9 a.i .lkg seed (T 2 ), Among different treatments, 

carbofuran 3 G @ 5 per cent seed treatment recorded highest (1.53 

whitefUes/leaf) population of whitefly. The untreated control recorded 2.10 

wh i tefl ies II eaf. 

The whitefly population at 35 DAS ranged from 0.89 to 2.59 

whiteflies jjeaf. The lowest population (0.89/leaf) was recorded in the 

treatment T 5 (thiamethoxam @ 4 9 a. i./kg seed). The treatment T 8 

(carbofuran 3 G @ 5 % seed treatment recoded highest number (1_86/leaf) 
• 

of whiteflies. Rest of the treatments were intermediate. 

From above results, it is evident that, thiamethoxam @ 4 9 

a.i./Kg seed recorded comparatively rowest population of whiteflies and 

proved to be the best. But these were at par with the treatments of .. 
imidacloprid @ 10 9 a.i.lkg seed. Carbofuran 3 G @ 5 per cent seed 

treatment was feast effective in whitefly control. 

The effectivity of thfa~ethoxam against suckfng pest was 

earlier reported by Scott .et al. (2000), Vadodaria et a/_ (2001h) Wifde et al. 

(2 0 o..,'s: Kalra et al. (2001). Dhawan and Simwat (2002) and KatoJe ot'til. 
'_ .. 

(2003). Whereas, efficacy of imidacloprid against sucking pest was 

reported by Singh '-at al. (1996») Sreelatha and Divakar (1-'997), GuJ et al. 
'1. • ..-.// , .~, 

(1998) and Patil et al. (2002). 

Raghunath et al_ (f9~87) controlled the pests of okra with 

applicat[on of carbofuran @ 1 kg a.iJha along with seed and need based 

sprays. Senn et a/_ (1998) in their laboratory studies and field trials 

c9ntrolled whiteflies with thjamethoxam at dose rates between 10 and 200 

9 a. i./ha applied as foliar or seed treatment on cotton. Gupta et al. (1998C) 

controlled whitefly on cotton with the application of imidacloprid as a fo!Jar 
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spray (0.005 and 0.02 per cent) ·and seed treatment (3 and 5 9 Ikg seed). 

Mote et a/. (1~) used imjdacloprjd 70 WS as seed dresser on okra @ 5, 

7.5, 10 and 15 9 Ikg seed for contro' of sucking pests on okra viz. aphids, 

jassids, thrips, mites and whiteflies_ 

From the above discussion, it is evident that the findings of 

present study are in accordance with the findings of earlier workers. 

5.2.2. Bioefficacy of different insecticide against E. vittella fruit 

infestation (on weight basis) 

Th e pool ed data revealed that the avera IJ fru it i nfe,stati 0 n 

ranged between 6_69 to 38.02 per cent (on weight basis) in various , 
treatments. All the treatment was found sig nifj cant over contro! j n red uci ng 

fruit infestation. Minimum fruit infestation was observed in the treatments of 

profenophos + cypermethrin 44 EC @ 1000 ml/ha (6_69 and 8.34 per cent 

in T 2 and T 5, respectiveJy) which were at pa r with each oth er. rt was 

closely followed by the n ext treatment of profenophos + cyperm eth ri n 44 

EC @ 100 m!lha (T B ) which recorded 9.16 per cent fruit infestation. The 

next best treatments in reducing the fruit infestation were of spinosad 48 

SCi @ 750 ml/ha (T 7. T 4 and T, ) which recorded 11.99. 12.09 and 12.53 

per cent fruit infestation, respectiveJy and were at par with each .. other. 

A~ong different insecticidal treatments, the feast effective treatments were 

of monocrotophos 36 SL @ 750 mUha (T6 , T3 and Tg) and all were at par 

with each other. 
. ...... _ .. ~/ . 

Surekha and Arjuna Rao (2000) controrred fruit borer of bhendi 
. \,. 

with profenophos 0_05 per cent. Srinivasan et al. (2001) reported that 

''exposu re of E. vittefla Jarvae to profen ophos revealed acute taxi city. 
,_. 

Sivakumar et al. (2003) in Tamil Nadu> reported that profenophos 

(Curacon® ) @ 2 I/ha and profenophos + cypermethrin combination 

11' (po Iytrin C® ) @ 2 I/ha were fau nd most effective in red uci ng the darnag e of 

E. vitte/la spp. as weU as increasing the yield. 
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The efficacy of cypermethrin against fruit borer of okra, E. 

villella was reported earfi er by severa t researchers N im ba lkar and Aj ri 

(1981). Pawar et al. (1985), Narke and Sury~wanshr (1984), Palll el al. 

(1991). ToshniwaJ (1993). Shukla et al. (1996) and Panda et al. (1999). 

Spinosad is comparatively new product, and hence there IS 

scanty literature pu blrshed on its use aga i ns t fru it borer on okra. Most of 

the hterature published on spinosad was regarding its efficacy against 

cotton bolfworrns and in some other crops. Patil et at' (1999) reported that 

spinosad at 75 and 100 9 a.i. Iha resulted in minimum percentage 

boUworm, incidence and higher yjeids in cotton. Dandale et al. (2000) 

found spinosad 48 % SC as most promising in controlling borrworms 

infesting green fruiting bodies upto 14 days after treatments. The efficacy 

of spinosad was also reported by Peterson et al. (1996)~ Peter et al. 

(2000). Rao et al. (2001). Vadodarja et al. (2001 a) and WaJunj et al. (2001). 

Jadhav and Navale (1984) reported that monocrotophos 0.05 

per cent applied four times at ten days intervaJ starting from the flowering 

stage, was most effective in reducing the fruit borer infestation on okra. 

Kakar and Dog ra (1988) found monocrotophos 0.05 per cent effective in 

controlling the okra shoot and fruit borer. Sarode and Gabhane (1994) 

recorded 18.16 per cent fruH infestation in okra with the treatment of 

tll onocroto phos 0.037 per cent 

Findings of the above research workers are in confirmation 

-" wHh the findings of present study. 

5. 3~ Effect of different insecticida I treatments on marketable 

fruit yierd of okra 

.. In th e prese nt study th ree In secticjdes were used a s seed 

dresser viz_. ttlianlethoxam @ 4 9 a_i.lkg seed, imidacloprid @ 10 9 a. I. 

Ikg seed and carbofuran 3 G @ 5 per cent seed treatment. These 
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were a'ternated with three insectrcides as spray viz. spinosad 

48 SC @ 750 ml/ha, profenophos + cypermethrin 44 EC @ 1000 ml/ha 

and monocrotophos 36 EC @ 750 ml/ha. Thus there were total 9 

combinations of insecticides evaluated to find out best combination 

effective against okra pest complex and give good yields. 

The pooled data on yjeld for the years 2000-2001 and 2001-

2002 revealed that aU the combinations were significantly superiqr over 

control. The average marketable fruit yjeld in different combination 

treatments ranged between 50.40 to 83.27 q/ha. The highest yield was , 
recorded jn the treatment of thiamethoxam @ 4 g a.i.lkg seed alternated 

with profenophos + cypermethrin 44 EC @ 1000 ml/ha (83.27 q/ha) which 

was at par with imidacloprid @ 10 9 a. i.lkg seed followed by profenophos + 

cypermethrin 44 EC @ 1000 ml Iha ·(81.70 q/ha). It was followed by 

thiamethoxam @ 4 9 a.i.lkg seed alternated wIth spinosad 48 SC @ 750 

ml/ha (76.80 q/ha) and imidacloprid @ 10 9 a.i.lkg seed alternated with 

spinosad 48 SC @ 750 ml/ha (76.54 q/ha) and these were at par with each 

other.~ Among different treatments, the lowest yield of 64.28 q/ha was 

recorded in the treatment of carbofuran 3 G @ 5 per cent seed treatment 

alternated with monocrotophos 36 EC @ 750 ml/ha. Rest of the treatments 

were intermediate. The untreated control recorded 50.40 q/ha yield. 

Though there is no published literature on the use of exact 

combinations as used in the present investigation, the perusal of the 

literature of following research workers revealed that the ovtco1'11e of 

pr~sent investigation are more or less in accordance with the findings of 

ea rlier workers. 

Patil et a/. (1991) reported that cypermethrin (12.5 or 15. a 
g/ha) treated prants were the least infested and gave the best yield . .. 
Toshniwal (19'f)j.-) recoroed higher yield with cypermethrin treatment. 

Peterson et at. (1996,) reported that use of spinosad provided yields equal 
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to the current standard programmes in cotton. Murthy et al. (1996) noted 

that the management strategy that included seed treatment with 

carbofuran 3 G (10 9 a.L/kg ) and mancozeb 75 WP (3 9 a. i .lkg) + 

app]jcation of 5 per cent neem oil soaked urea (25 kg/ha) at 30 and 50 

DAS resulted in an extra marketable yield of 1.5 q/ha. Gupta et aJ. (1998b) 

reported that seed treatment with imjdacloprid 0.5 per cent w/w foHowed by 

five sprays at 15 -day intervars with synthetic insecticrdes (monocrotophos 

500 9 a.i.lha, deltamethrin 12.5 9 a.L/ha, endosulfan 750 9 a.i,lha, 

cypennethr;n 60 9 a.L/ha, triazophos 600 9 a.L/ha) were effective in 

cor\trorJrng cotton pests and increased seed cotton yield. Dubey and 
L-. 

Ganguri (1998) reported that, out of 9 treatments tested, phorate 10 G 

ba sa I at 1.0 kg a. i ./ha + a si ng Ie spray of monocrotophos at 0.05 pe r cent + 

.. 4 sprays of cypermeth rrn at 0.006 per cent resulted in the hrg hest fruit yreJd 
'~ ~~' 

(1 Q4.23 q/ha). Panda et at. (1999) found that a combi-product Shrelone 29 

EC (phosafone 24 per cent + cypermethrin 5 per cent) was superior in 

restricting fruit borer i.r)festation and increasing fruit yield in· okra. 

Siva'Kumar et al. (2003) 'observed that pr~fenophos (Curacron®) @ 2 J/ha 

and profenophos + cypermethrin combination (Po[ythrjn C®) @ 2 rJha were 

most effective in reducrng the damage by shoot and frutt borer, Earias spp. 

as weIr as in rncreasing the yield. 

5.4. Economics of various treatment applications in okra pest 

management 

l, On the basis of pooled data, it was observed that the net 

returns (Rs/ha) offered through application of va rious i nsecticida I 

combinations ranged between -9325 to 22656. The highest net returns of 

Rs. 22656/ha was achieved through thiamethoxam @ 4 9 a.j./kg seed 

treatment foJJowed by profenophos + cypermethrin 44 EC @ 1000 mUha. tt 

was closely foHowed by the treatment comprising imidacloprid @ 10 9 a. j_ 
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Ikg seed treatment followed by profenophos + cypermethrln 44 EC @ 1000 

m ilha wh lch recorded a net retu rn of Rs. 21060 Ih a. Whereas the 

treatme n ts of ca rbofu ra n 3G @ 5 % seed treatment foIl owed by sprnosad 

48 SC @ 750 ml/ha, imfdacloprid @. 10 9 a. i .lkg treatment followed by 

spinosad 48 SC @ 750 ml/ha and thiamethoxam @ 4 9 a.i.lkg seed 

treatment followed by spinosad 48 SC @ 750 mlfha recorded the net foss 

of Rs. 9235, 6019 and 5470 fha. .~ 

" As regards cost benefit ratio, it ranged between 1: 0.63 to 1: 

7.45. The highest CBR of 1 :7.45 was observed with carbofuran 3 G @ 5 .. 
0/0 seed treatment followed by profenophos + cypermethrin 44 EC @ 1000 

mUha. It was followed by treatment of imidacloprid @ 10 9 a. i./kg seed 

treatment followed by profenophos + cypermethrin 44 EC @ 1000 ml/ha 

which recorded net returns of Rs_ 21060 Iha. Same trend was observed 

- d u ri n g both the yea rs of study. 
L·· 

Pareek et aJ_ (1987) reported that the treatments of 

fenvalerate 0.02 0/0, cypermethrin 0_02 %, monocrotophos 0.04 % and 

dimethoate 0.03 % recorded higher net profit of Rs_ 4490. 4448, 4J 30 and 

3053 fha, respectively_ Kumar et al. (1989) reported that the application of 

m onocrotophos 36 E C at 500 9 a. i .Jha, 21 .42 days afte r 9 erml na tio n 

resulted in lower infestation of A- biguttulla biguttulJa and A. gossypii on 

okra and the highest cost benefit ratio.· Murthy et al. (1996) reported that 

the management strategy that incuded seed treatment with carbofuran 3G 

(10 9 a_j'/kg) and mancozeb 75 WP (3 9 a.i. Ikg) + application of 5 per cent 

n eem oi I soa ked urea (25 kg Ih a) at 30 and 50 DAS resu Ited j n an extra 
'l..... 

marketable yield of 1.5 q/ha. This treatf!1ent was concJuded to be the best 

• 

with a cost benefit ratio of 1 :4.6 and a net yield of 5.9 t/ha. The findIngs of 

the present study are in accordance with the findings of earlier workers . 

But in the present study, the treatments comprislng carbofuran 

3 G @ 5 % seed treatment, imidacloprid @ 10 9 a. i.lkg seed treatment and 
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thiamethoxam @ 4 9 a.L/kg seed treatment each folJowed by spinosad 48 

SC @ 750 mllha though recorded quite comparable yields with that of the 

highest yield, they regjstered a yery low CBR of 1 :0.63, 1 :0.77 and 1 ~O. 79. 

respectively. These treatments recorded the loss of Rs. 9235, 6018 and 

5470 in terms of net returns. This loss car: be attributed to the high cost of 

seed dressers (imidacloprid and thiarnethoxam) and spray of spjnosad 48 

SC (Rs. 1100/100 ml). 

5.5 .. ,Effect of different insecticidal treatments on larval 

parasitization of E. vittella 
• 

The observatjons pertaining to larval parasitjzation of E. 

vittella revealed that during both the seasons highest parasHization was 

recorded in the untr:eated control (5.33 and 3.33 per cent, respectively). 

,The pooled data for the' year 2000-2001 and 2001-2002 

indicated that the average parasiti'zation ranged between 0.00 to 4.33 per 

cent Though the untreated control (ecorded highest (4.33 per cent) 

parasltizatron, no signiffcant differences were observed In varIOUS 

treatrnents_ No parasitization was observed in the treatment of jmidacloprid 

@ 1 0 '. 9 a. i .lkg seed treatm ent foHawed by p rofen oph os + cypermeth ri n 44 

EC @ 1000 ml/ha. Least parasitization (0.33 0/0) was observed in the 

treatment of carbofuran 3 G @ 5 % seed treatment followed by 

profenophos + cypermethrin 44 EC @ 1000 mUha. rt was fonawed by the 

treatment of thiamethoxam @ 4 g a.i'/kg seed treatment alternated with 

profenophos + cypermethrin 44 EC @ 1000 mUha (0-66 %) and carbofuran 

3 G @ 5 % seed treatment followed by monocrotophos 36 SL @ 750 mUha 

(0. 99,c %). 

The n ext be s t trea tm ents to the pa ra sitoid we re of 

thiamethoxam @ 4 9 a.L/kg seed treatment followed by monocrotophos 

36 Sl. @ 750 mUha, carbofuran 3 G @ 5 % seed treatment alternated with 

spinosad 48 SC @ 750 mllha and imidacloprid @ 10 g a,iJkg seed 

132 



treatment alternated with monocrotophos 36 SL @ 750 mllha which 

recorded 1.33, 1.66 and 1.66 per cent parasitization, respectively. 

Among various treatments, the treatment of imjdacloprid @ 10 

9 a.i.lkg seed treatment followed by spinosad 48 SC @ 750 mllha and 

thiamethoxam @ 4 9 a.i.lkg seed treatment followed by spinosad 48 SC @ 

750 ml/ha recorded 1.99 and 2.33 per cent parasitization, respectively. 

Though there is difference in the parasitizatjon of larva among various 

treat",lent, ail the treatments showed non-significant results and hence 

comparable with the untreated control. 

The hazards of insecticides to beneficial insects (parasites, 

predators and pollinators, etc.) were werr documented by previous 

researchp.rs (Manisagaran and ~Kumarsamy, 1988; Paul and Shrivastava, 

1989 and Latha et a/., 1998). 

Sarnasundaram and. Raghupathy (1988) found that fjuvalinate 

was,·· ·Ieast toxic to C. blackburn! Cam. foHowed by deltamethrin and 

endosuIfan. Hegde et al. (1987) reported that permethrin (125, 150, 200 

ppm") was less toxic to parasitoid, R. aligharensis Quadri than cypermethrin 

(50 an"d 1 00 ppm), monocrotophos ·(700 ppm) and endosulfan (1000 ppm) 

tested under field conditions in 197B~80. Manoharan and Balsubramanian 

(1984) observed that amongst various insecticides tested for their toxicity 

to C. blackburni Canl., phsajone was least toxIC to the parasitoid foj~owed 

by car"baryl, endosuIfan, monocrotophos, fenvajerate and dimethoate as 

evident from the Leso value of 1.34, 0.7702. 0.4802, 0.04062, 0.03166 and 

0,01062 per cent estimated for the insecticides, respectively. Miles and 

DuttQr (2000) reported that spinosad was selective and spares the key 

beneficial and pollinators and is environmentally safer due to low 

persistence supporting the findings of present study. 

'" From the above discussion, it J5 evident that, the 

insecticides have some adverse effect on the natural enemies of the insect 
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pests and beneficial insects, but "as th~ chemjca! insecticides are a most 

preferred and handy tool-to the farmers, it is necessary to eva~uate their 

safety to the natural enemies of the pests before advocating them for pest 

control . 

.5.6. Crop loss assessment due" to key pests during various 

growth periods of okra 

5.6.1. Incidence of aphids 

The pooled results for the year 2000-2001 and 2001-2002 

showed that thiamethoxam 4 9 a.i.lkg seed alternated with spinosad 750 

mllha (throughout protection) recorded lowest aphid population of 2.38 

aphids/leaf. It was followed by thiamethoxam 4 9 a.i./kg seed treatment 

(protection during vegetative period only) which recorded 3.69 aphids !reat 

an? spinosad 750 ml/ha (protection during reproductive period only) (6.90 

aphids/leaf). The highest aphid population (8.28 Ileaf) was recorded in 

untreated control. 

5.6.2. Incidence of jassids 

Numerically lowest jassid (nymph) population (4.04 Ileaf) was 

recorded in the treatment of thiamethoxam @ 4 9 a.i./kg seed fo[lowed by 

spino.sad 48 SC @ 750 ml/ha (throughout protection) which was at par with 

the treatment of thiamethoxam @ 4 9 a.i.lkg seed treatment (protection 

during vegetative period only) which recorded 4.54 jassids (nymph) Ileaf. 

The highest jass1d (f1ymph) population was recorded in the untreated 

control (9.02 jassids/leaf). It was at par with treatment of spinosad 48 SC 

@ .'750 ml/ha (7.70 jassid s/leaf) (protection d uri ng reprod uctive stag e, on Iy.) 

5.6.3. Incidence of whitefly 

The pooled data on the incidence of whitefly indicated that the 

whrtefly population ranged between 1.04 to 2.14 whiteflies/leaf in different 

treatments. The least whitefly population (1.04 /leaf) was observed in the 
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treatment of thiamethoxam @ 4 9 a.L/kg seed treatment (protectton durIng 

vegetative period only). It was at par with the treatment recei"ving 

throughout protection (thiamethoxam @ 4 9 a.i.lkg seed followed by 

spinosad 48 SC @ 750 mrtha) which recorded 1.06 whjteflies Ileaf. The 

treatments of protection during reproductive period only (spinosad 48 SC 

@ 750 mUha) and untreated control recorded 2.20 and 2.14 whiteflies/leaf, 

respectively and were at par with eac,h otheL 

From the above results, it is evjdent that comparatively less 

popufation of aphids, jassids (nymphs) and whiteflies were recorded jn the 

treatments of throug~out protection (thiamethoxam @ 4 9 a.i.lkg seed 

treatment alternated with spinosad 48 SC @ 750 ml/ha) and protection 

during vegetative periop only (thiamethoxam @ 4 9 a.i.lkg seed). Whereas 

highest pest populations were recorded in .the untreated control plots. 

Efficacy of thiamethoxam was tested earlier by different 
eto1,) 

workers against different pests on various crops. (De-PraftA 1999, Scott et 
• L .... / \_ 

al., 2000, Wilde et al., 2001, Krishnakumar 'et a/., 2001 and Katole et aI., 

2003~ ~ 
• 

Senn et a} (1998) in their laboratory studies and fieId trials 

indicated that dose rates of thiamethoxam, between 10 and 200 9 a,L/ha 

applied as foliar /seed treatment, was sufficient for controlling all target 

insect pests such as aphids, whiteflies and thrips on cotton. Kat yare (199"9) 

reported that considering efficacy~ persistence and economy, lower dose of 

thiamethoxam i.e. 0.5 per cent for seed dressing and 0.00125 % for 

spraying were effective in checking aphid, jassid popuJation on summer 
\ 

" .....__.. 

'(kra and in governing plant growth characters and yield. Kalra et a/. ·(2001) 

tested thiamethoxam against A. biguttulla biguftulla on okra and 

reported that thiamethoxam was 454 tjmes more toxic than 1 maJathion to 

the pest. Vadodarja et a/. (2001 b) stated that seed treatment with 
• 

thiamethoxam at 4.3 and 2 .. 8 g/kg seed kept the population of aphids, 
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jassids and thrips below economic threshold level on cotton upto 50. 60 

and 30 days after germination, respectively. They further reported that 

thiamethoxam enhanced the growth of cotton_, pJants besides controlling 
,.__.. 

sucking pests. Dhawan and Simwat (2002) controlled cotton jassids 

yffective'y with thiamethoxam @ 25 9 a.L/ha. The findings of present 

investigation are in confjrmation with that of the findings of above 

resea rch ers. 

5.6.4. I nfestation of fruit borer 

The pooled results pertaining to jnfestatjon of fruit borer 

revealed that the least fruit infestation (12.04 per cent) was recorded in the 

treatment whjch received throughout protection (i.e. th;amethoxam @ 4 9 

a.L/kg seed followed hy spinosad 48 SC @ 750 mllha) and it was at par 

wHh the treatment receiving protectio,} during reproductive period only 

(spinosad 48 SC @ 750 mllha) which recorded 12.51 per cent fruit 

infestation. ComparativeJy higher fruit infestation (23.10 per cent) was 

recorded tn the treatment of protection in vegetative stage only 

(thiamethoxam @ 4 9 a.i.lkg seed treatments) whereas highest fruit 

infestation was recorded in the untreated contror (35.64 0/0). Similar trends 

were obtained during both the years of investigation. 

Due to scanty fiterature pubJished on the efficacy of spjnosad 

against E. viltella infesting okra, the above fjndings are discussed in the 

context of pests on different crops. 

The use of Tracer (spinosoo ) in integrated pest management . /. 
programmes for cotton was evaluated in the USA by Peterson et a/~ 

(1996). It was shown that the use of Tracer with conserved beneficial 

arthropods. controUed budworms (Heliothis virescens) and bollworms 

(Heliothis zea) in cotton, reduced squaref: damage, minimized secondary 
#' 

insect pest, increased spray intervals -an.d provided yields equal to the 
\ 

current standard programmes. Patil et al. (1999) reported that Spinosad at 
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75 and 100 9 a.i.lha resufted in minjmum percentage bollworm incidence 
~ 

and higher yields in cotton. OandaJe et al. (2000) evaluated spinosad 48 

per cent SC for two seasons on cotto.n boUworms. The pooled results 

indidated that Spinosad was found most promjsing in controJling boliwonns 

infesting green fruiting bogies upto 14 days after treatment. Spinosad 2.5 

0/0 SC at different use rat~s was screened against 'epidopteran pests of 

cabbage at NARDI Research Farm, Warnagar. Andhara Pradesh by Peter 

et a/. (2000). Oata revealed that spjnosad at 15, 20 or 25 9 a.i'/ha was 

better in controJJjng diamondback month (Plutella xyloste/Ja ), cabbage 

steIn borer (He/ltlla un da lis) and cabbage !eaf webber (CrockfoJonJia 

binole/is). Efficacy of spjnosad persisted for 7 days. Johnson et a/. (2000) 

reported that acceptable control of boHworm (Helicoverpa zea) was 

achieved by Tracer 48 per cent SC (spjnosad). WaJunj et al. (200'1) noted 

tha~ spinosad 2.5 per cent SC (15 9 a.i.lha) provided better controf of 

diamondback moth for a period of one week and better yields of 

marketabre cabbage heads as compared to conventionar insecticides. The 

effectivity of spinosad in controHing boHworm on cotton was also reported 
1 .' 

by Vadodadya et al. (2001 a)and Rao et al. (2601)_ 

From the foregoing d;scussion. jt js evident that spinosad was 

effective against the repidopteran pests supporting the findings of present 

jn ~estigation. . 
5.6.5. Effect on plant height and per cent avoidable loss 

The pooled data for the year 2000-2001 and 2001-2002 

revealed that all the treatments were signlticantry superior over controJ in 

increasing the plant height. The treatment comprisjng thiamethoxam @ 4 9 

a~i'/kg seed foUowed by spinosad 48 SC @ 750 mJ/ha (throughout 

protection) recorded highest pJant height of 65.06 em. It was foJlowed by 

the treatments receiving protection in vegetative period only (65_52 em) ( 

th-iamethoxam @ 4 9 a:i.lkg seed treatment) and protection durlng 
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reproductive stage only (spinosad 48 se @ 750mJlha) (59.82 em). The 

control treatment recorded 54.93 em plant height_ Maximum avoidable loss 

of 15.57 per cent was observed in untreated controL 

5.6.6. Effect on number of leaves per plant and per cent avoidable 

loss 

Though the differences in number Jeaves/plant at final harvest 

were non significant during both the years of investigation and rn respect of 

pooled data, the maxjmum avoidable ross of 11 .77 per cent was observed 

in the unprotected con trol plots. 

5.6.7 Effect on average leaf area and per cent avoidable loss 

Though there were differences jn average leaf area, it was 

not much affected by the various treatment app licatrons as the resuJts 

indicated non-significant differences during both the years and in respect 

of pooled data. , 

Durjng both the years the highest leaf area was recorded in 

the treatment receiving protect jon during vegetative period onJy ('1 03.26 

and 106.32 cm 2 , respectively). During 2000-2001. the highest avoidable 

loss of 4.59 per cent was recorded in the treatment T2 (protection during 

reproductive period only) whereas during next year it was recorded ;n 

untreated contro~ (5.49 per cent)_ 

5~6~8 Effect on average fresh leaf weight and per cent avoidable loss 

The differences in average fresh leaf wejght was found non 

significant during both years and in respect of pooled data. The pooled 

data revealed that max~mum average fresh leaf weight was recorded in the 

treatment of protection during vegetative period (thiamethoxam @ 4 9 

a. L/kg seed treatment) (2.70 9 Ileaf). rt was foUowed by the treatment of 

throughout protection (thiamethoxam @ 4 9 a.L/kg seed treatment followed 

by. spinosad 48 SC @ 750 ml/ha) (2.63 9 /leaf). The lowest average fresh 

Jeaf weig ht of 2.38 9 /Jeat was observed in the untreated control plots. The 
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maximum per cent avoidabJe loss of 11.85 per cent was recorded In the 

untreated controL 

Rawat and Sahu (1973) carried out field tests to estimate 

losse~ in growth and yield of okra caused by Amrasca devastans Dis!. and 

Earias sp. I n one set of plots, the pests were controlled by the application 

of granules containing 5 per cent dimethoate at. a rate of 20 kg/ha below 

the seed in the furrow followed by two. sprays of 0.02 per cent endrin and 

six sprays of 0.2 per cent carbaryl at 10 days interva[ starting 5 weeks after 

sowing. Another set was left untreated. Averages losses observed in plant 

height the number of leaves per pJant, and the weight of healthy fruits 

were 49.8. 45.1 and 69 per cent respectively. Singh arid Chopra (1'979) 

reported that the per cent reduction in the average plant height, average 

number of leaves /plant, average number of total fruit (5)/5 plants, average 

w.?ight of total fruit (s)/5 pJants, average number of healthy fruit(s)/ 5 plants 

and average wejght of healthy fruit(s)/5 plants in control plots in 

comparison with malathion and Jeptophos treated prats was 18.30, 28.57, 

27.61. 27.0, 40.65 and 37.58 and 21.62,' 28.57, 30.27, 29.67, 44.89 and 

43.24, respectively. Suryawanshi et al. (2003) found that the per cent 

avoidable losses caused by the okra pests in plant height, leaf number 

/plant, fruit number /plant and marketable fruit yield in unprotected plots 

were 43.23, 10.77.27.73 and 58.87 per cent, respectively. Maximum yield 

returns were obtained with four sprays of monocrotophos 0.04 % on 15-74 

da ys old crop, thereafter yields were not sig niflcant 

Findings of the present study were more or less similar to the 

findings of above research workers confjrming the results. 

5~6.9 Effect on marketable fruit yield and per cent avoidable loss 

The data on marketable fruit yield revealed that during both 

the year of study, highest marketable fruit yield was recorded in the .. 
treatment of thiamethoxam @ 4 9 a.i'/kg seed treatment followed by 



f 

spinosad 48 SC @ 750 mUha (throughout protection) which recorded 

75.80 and 78.19 q/ha yield during 2000-2001 and 2001-2002, respectlveJy. 

The next best treatments in respect of yjerd were that of spi nosad 48 SC 

@ 750 mIlha (protection during reproductive period onJy) which recorded 
; 

69.15 and 72.50 q/ha yield, respectively. Comparatively Jess yield of 58.66 

and 57.49 q/ha were recorded in the treatments which received protection 

during vegetative period only (thiamethoxam @ 4 9 a.i .lkg seed treatment). 

Lowest yie~d was recorded in the untreated control in both the years (44.40 

and 47. 00 q/ha in 2000-2001 and 2001-2002, respective Iy). 

Similar trend was observed In pooled results and the 

treatment recelvJng throughout protection of thjamethoxam @ 4 9 a. j_/kg 

seed followed by spinosad 48 SC @ 750 ml/ha recorded highest yie~d of 

76.99 q/ha. Whereas untreated contror recorded towest yield of 45.70 q/ha. 

The untreated contror recorded maximum avoidabre Joss in fruit yield of 

4 i .68, 39.89 and 40.64 per cent in 2000-2001, 2001-2002 and pooled 

res.urts, respectively . 
._/ 

Mote (1977) reported 17.31 to 37.11 and 20.69 to 69.91 per 

cent rnfestation by the ~. vitteJ/a on okra in rainy (kharjf ) and summer 

seasons, respectively. Rao (1980) reported that fruit borer inflicted losses 

of 33.10 to 45.03 per cent by number and 21.11 to 39.26 per cent by 

weight with 5.40 to 13.24 q/ha reduction jn yield. Krishnaiah "-'(1980) 

reported that Josses in okra due to leafhopper and fruit borer were 40-56 

" and 49-74 per cent, respectively. The fruit dam ag e to the tu ne of 1 2.36 per 

cent by the pests on okra fruits was recorded during the rainy (kharif ) 

season by Narke and Suryawanshj (1984). Jadhav and Naware (1984) 

re9istered 48.25 per cent loss in the fruit yieJd due to the pest damage. 

Dhandapani (1985) estimated 9.69, 3.20 T 27.73, 7.16 and 16.27 per cent 

loss in yield of okra fruits due to the pest infestation on okra GuJtivars CO-1, 

A~ 77, AE 113, AE 130 and Pusa Saw.ani, respectfve~y. He attributed the 
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yield loss in different cu!tivars to their variability in susceptibility to the pest. 
'---- - . . 

Dhamdhere et ar (1985) reported that damage due to fruit borer was 25.93 

to 40.91 per cent in Madhya Pradesh_ Chaudhary and Dadheech (1989) 

repojted that if insecticidal protection was not given, there would be a net 

yield loss of 54.04 per cent Brar et al. (1994) observed that the losses in 

fru it yie Id of okra by Earis spp_ were Jowest (22.79 per cent) in crop sown 

on Jury 30 and maximum (50.58 per cent)_ in crop sown on May, 30. 

From the foregoing discussjorl, it is evident that the losses in 

marketable fruit yield of okra observed in the present investigation are 

suppor·ted by the fjndings of the earlier workers . 

• 
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CHAPTER VI 

SUMMARY 

I nvestigations were carried out to study the population 

dynamics of key pests of okra, efficacy of certain newer insectjcides, effect 

of different i nsecticida I treatments on larval parasitization of E. vitteJ/a and 

crop loss assessment due to key pests durjng various growth periods 

during the year 2000-2001 and 2001-2002. The results obtained are 

summarized below_ 

6~ 1 During 2000-2001, the aphid population ranged between 0.00 to 

16.10 aphids/three leaves. The first appearance of aphId was noticed In 

the 10th MW (0.05 I three Jeaves) r. e_ 5 March to 11 

March. Thereafter the aphid population incre?sed gradually and reached 

its peak (16_10 aphids / three Jeaves) in 18th MW(30 ApriJ to 6 May). Similar 

. trend was observed during 2001-2002.The highest aphid population was 

9bserved at the end of Aprif (16.10 aphids / three leaves)_ Then during 19th 

and 20 th MW, the population decreased sJightly and reached to 12.56 

aphids / three leaves. 

The incidence of jassjds was noticed in 9 th MW during 2000-

2001 (0.10 jassids I three Jeaves). Afterwards jassid population rose 

steadily upto 14th MW (16.50 Ithree leaves). A small decrease was 

observed ~n the next week (11.90 Ithree leaves). Thereafter the population 

increased slowly and reached to peak of 25.10 Ithree leaves during 18 th 

MW. In the next year, the jassid attack' started in 10th MW recording 0.40 

jassids Ithree leaves. In next week, the population decreased somewhat 

. ~o.1 a / three leaves} and thereafter it increased steadily with increase rn 
temperature. Highest population (21.20 / three leaves) was recorded [n 

18 th MW. 
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Durtng 2000-2001. the fjrst appearance of whitefly was noticed 

in 9 th MW (0.60 Ithree leaves). In the t:1ext week. the population decreased 

to 0.30 Ithree leaves. Thereafter the population increased graduaIry and 

·recorded highest of 9.20 whiteflies I thre~ leaves at the end of April. During 

next year (2001-2002), the whitefly population ranged between 0.60 in 10
th 

MW to the highest of 8.40 I pfant in 18th MW. 

The fruit infestation due to E. vitlella ranged between 15.01 to 

57 :80 during 2000-2001. The lowest fruit infestation was recorded in the 

14th MW ( 2 April to 8 April). Thereafter the fruit infestation increased to 

27_20 per cent in 15th MW_ From 18~h MW, the fruit infestation remained 

more or less constant upto the end of crop whereTas during 2001-2002, the 

fruit infestation ranged between 25.85 to 51 .30 per cent. The hIghest fruit 

infestation was recorded in the 18th MW_ 

The poored analysis brought out significant positive correJatjon 

with all the pests and maximum and minimum temperature_ Whereas ~t 

was significant but negatively correlat~d with morning reJative hUmidity. 

Rest of th e weather factors showed non-significant correlations with a II the 

pests. 

6.2. I n field testing of insecticjdes, it was observed that on 15 DAS, the 

most effective treatment in controlling aphids was of thiamethoxam@ 4 9 

a, i. / kg seed which recorded O. 13 aphids per leaf and it was at par with 

imidacloprid @ 10 9 a. j_ I kg seed (0.16 aphids I Jeaf). Among different 

seed dressers, carbofuran 3 G @ 5 per cent seed treatment was found 

least effective which recorded 1.00 aphid I leaf. Same trend was 

': observed on 25 and 35 DAS. 

Against jassids and whitefly also, the treatnlent of 

th iamethoxam @ 4 9 a. i .Ikg seed (T 4, T 5 and T 6 ) was found most effective 

and recorded comparativery less pest popuration. Jt was followed by the 

treatment of imidactoprid @ 10 9 a.i.lkg seed. Many a times the treatnlents 
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of thiamethoxam and imidacloprid were at par with each other. Carbofuran 

3 G @ 5 per cent seed treatments (T 7, T 8- ~nd T 9) recorded comparatively 

more number of jassid and whiteflies and proved to be least effective. 

Overall fruit infestation ranged between 6.69 to 38.02 per cent 

(on wejght basis) in different treatments. Minimum fruit infestation was 

observed in the treatments of profenophos + cypermethrin 44 EC @ 1000 

ml/t18 (6.69 and 8.34 per cent in T2 and. T s, respectively) which were at par 

. with each other. The next best treatments in reducing fruit infestation were 

of spinosad 48 SC @ 750 ml/ha (T 7, T4 and T1 which recorded 11.99, 

12.09 and 12.53 per cent fruit infestation, respectively). Among different 

Insecticidal treatments, the least effective treatments were of 

monocrotophos 36 EC @ 750 mllha (T6, T3 and Tg ). 

663.. The highest marketable fruit yieJd was rec:orded in the treatment of 

thiamethoxam @ 4 9 a.i.lkg seed alternated with profenophos + 

cypermethrin 44 EC @ 1000 mt/ha (83.27 _g{ha). It wa_s __ _followed by --­

thiamethoxam @ 4 9 a.i.lkg seed alternated with spinosad 48 SC @ 750 

ml/ha (76.80 q/ha) and imidacloprjd 10 9 a.i.Jkg seed alternated with 

spinosad 48 SC @ 750 ml/ha (76.54 q/h_a) and these were at par with each 

other. Among different insecticidal treatments, the lowest yield of 64.28 

q/ha was recorded jn the treatment of carbofuran 3 G @ 5 per cent seed 

treatment alternated with monocrotophos 36 EC @ 750 ml/ha. The 

untreated control recorded 50.40 q/ha yield. 

6.4. Regarding economics of various treatment applications, the 

net returns ranged between Rs. -9235 to 22656. The highest net return of 

. ( Rs. 22656 Iha was achieved through thiamethoxam @ 4 9 a.i.lha followed 

by profenophos + cypermethrin 44 EC @ 1000 miJha. It was closely 

followed by imidacloprid @ 10 9 a.i. Ikg seed treatment followed by 

.. profenophos + cypermethrin 44 EC @ 1000 mllha which recorded net 

returns of Rs. 21060 Iha. The highest cost benefjt ratio 1 :7.45 was 
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achieved with carbofuran 3 G @ 5 % seed treatment followed by 

profenophos + cypermethrin 44 EC @ 1000 ml/ha_ The treatments 

comprising carbofuran 3 G @ 5 % seed treatment followed by spinosad 48 

SC @ 750 ml/ha, imidacloprid @ 10 9 a.i./kg seed treatment foUowed by 
~ 

spinosad 48 SC @ 750 Iha and thialTlethoxam @ 4 9 a_i.lkg seed 

treatment followed by spinosad 48 SC @ 750 ml/ha though recorded quite 

comparable yields with -that of the highest yield, they registered a very low 

CBR of 1 :0_63, 1 :0.77 and 1 :0.79, respectively. Th.ese treatments 

recorded the loss of Rs_ 9235, 6018 and 5470 in terms of net ·returns. This 

loss can be attributed to the high cost of seed dressers (imjdacloprid and 

thiamethoxam) and spray of spinosad 48 SC (Rs. 1100/100 ml). 

6.5. Regarding Iarval parasitization of E. vittelIa, during both the years 

hjghest parasitization was recorded in untreated control (5.33 and 3.33 per 

cent, respectively). The .pooled results revealed that the average 

para''sdization ranged between 0.00 to 4.33 per cent Though the untreated 

contr,?1 recorded highest parasitization, no significant differences were 

observed in various treatments administered. No parasitization was 

observed in the treatment of im~dacloprid @ 10 9 a.i.lkg seed treatment 
I 

followed by profenophos + cypermethrin 44 EC @ 1000 ml/ha and proved 

as most toxic to the parasitoid. Whereas among various treattllents 

adrnintstered, the treatment comprisrng thiamethoxam @ 4 9 a.i.lkg seed 

treatment alternated with spinosad 48 SC @ 750 mllha recorded the 

highest parasit:zation of 2.33 per cent. ImidacJoprid @ 10 g a. i '/kg seed 

trea~ment folIowed by spinosad 48 SC @ 750 mllha, imidacloprid @ 10 9 

a.i'/kg seed treatment followed by monocrotophos 36 SL @ 750 ml/ha and 

carbofuran 3 G @ 5 % seed treatment alternated with spinosad 48 SC @ 

750 mllha recorded 1.99, 1.66 and 1.66 per cent parasitization, 

r·espectively. 
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6.6. In crop loss assessment, it was observed that comparat1vely less 

population of aphids, jassids (nymphs) and whitefJies were recorded in the 

tre~tments of throughout protection (thiamethoxam @ 4 9 a.i.lkg seed 

alternated with spinosad 48 SC @: 750 mllha and protection during 

vegetatIve period only (thiamethoxam 4 9 a.i./kg seed alone). Whereas 

highest pest popurations were observed in the untreated control prots. 

Least fruit infestation (12.04 per <;;ent ) was observed in the 

treatments receiving through.out protection and it was at par with the 

treatment receiving protection in reproductive I=;eriod only (spinosad 48 SC 

@ 750 ml/ha) which recorded 12.51 per cent fruit infestation. Untreated 

control recorded 35.64 per cent fruit infestation. 

The treatment comprising thiamethoxam @ 4 9 a.i./kg seed 

arternated with spinosad 48 SC @ 750 m1!ha (throughout protection) 

recorded highest plant height of 65.06 em whereas the differences in 

number of leaves /plant at final harvest were found non-significant· during 

both the years of study and in respect of pooled results. Also the 

differences in average leaf area and average fresh Jeaf weight were found 

non-significant during both the years. 

During both the years of investigation, highest marketable fruit 

yield was recorded in the treatment of thiamethoxam @ 4 9 a.i.lkg seed 

followed by spinosad 48 SC @ 750 mllha (throughout protection) which 

recorded 75,80 and 78.19 q/ha yield during 2000~2001 and 2001-2002, 

respectively. Lowest yield was recorded in untreated control (44.40 and 

47.70 q/ha during 2000-2001 and 2001-2002, respectively). 

The maximum avoidable If?sses caused by the okra pests in 

plant height, leaf number /plant, average leaf area and average fresh leaf 
't 

weight/plant and marketable fruit yield were· 15.57, 11.77, 4.59, 11.85 and 

40.64 per cent, respectively-
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APPENDIX I 

Meteorological data (2001) 
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APPENDJX II 

Meteorological data (2002) 
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